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ABSTRACT 
 The current study utilized a meta-analysis review to investigate the sensitivity of 
several cognitive load measures. Specifically, the study examined whether self-rating, 
single-task performance, dual-task performance, eye-track, or physiological measures are 
most sensitive to changes in cognitive load. Additionally, the sensitivity of load measures 
was analyzed in relation to several variables such as age, research design, and learning 
content. After the initial search, 224 publications were identified and coded for inclusion 
in the meta-analysis. A random-effects model was employed, and the results 
demonstrated that cognitive load sensitivity varied by measure type. The load sensitivity 
among the study characteristics of age, content area, and research design also varied 
corresponding to specific cognitive load measure types. The number of self-rating items 
used to assess cognitive load did not significantly vary between single item and multiple 
item scales. Lastly, cognitive load sensitivity did not vary significantly among the 
measures in relation to peak and overall load. The last result may be biased by a small 
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Sweller and Chandler (1991) argue that there is only one true goal of any theory 
of cognition and instruction, which is, “the generation of new, useful instructional 
techniques” (p. 351). Since the 1980s, cognitive load theory has brought about multiple 
principles of learning that have directly impacted the practices of instructional design. It 
has also served as the foundation for various approaches of technology integration such 
as multimedia with instruction.  
The particular interest to this study is the measurement of cognitive load. Over the 
years, many researchers have measured cognitive load for a variety of purposes and areas 
of interest. The diversity for which cognitive load measures have been used, including 
topics such as pilot flight training, adaptive learning systems, foreign language learning, 
and computer design training, speaks well to its value. However, as Cook, Zheng, and 
Blaz (2009, p. 2) point out, “…the central question pertaining to the study of cognitive 
load still remains unanswered: When, how, and at what level do we know the learner is 
cognitively overloaded? In other words, how do we define cognitive load, and how do we 
measure it…?” 
A number of measures have been designed with the hopes of identifying cognitive 
overload more accurately and reliably. As of yet, it is still not entirely clear how sensitive
each measure is to specific changes in cognitive load.  It is also unclear how each 




measure maps to specific facets of cognitive load (Cook, Zheng, & Blaz, 2009). 
A particular area of concern is that traditional measures have only provided a 
static, cumulative analysis of cognitive load (Beckmann, 2010). Such measures are useful 
for relative comparisons of task difficulty, yet fail to diagnose when and where difficulty 
occurs during the instructional task. This issue is amplified by the complex nature of the 
learning process, which often requires a learner to manage several cognitive elements and 
make multiple decisions. Consequently, mental demands are likely to fluctuate as 
decisions are made and various cognitive elements interact (Cook, Zheng, & Blaz, 2009; 
Xie & Salvendy, 2000).  
Thus, static measures are unfit to analyze the dynamic constructs of cognitive 
load. To address this limitation, Xie and Salvendy (2000) proposed a framework which 
included dynamic constructs such as instantaneous load, peak load, and accumulated 
load. In order to identify these specific constructs of load during a learning task, the 
measures used must correspond to static or dynamic constructs.  
Cook et al. (2009) took this framework a step further in proposing a convergent 
approach to cognitive load measurement which combines multiple measures in hopes of 
obtaining a more holistic view. A convergent approach that includes both dynamic and 
static measures may reveal when and where the source of cognitive load occurs. 
Furthermore, both instructional design and especially remediation of overload may be 
facilitated by answering the question of when and where load occurs.  
Leppink, Paas, van Gog, van der Vleuten, and van Merriënboer (2014) further 
suggest that “the use of multiple indicators for each of the separate types of cognitive 
load might yield a more precise measurement and might enable researchers to separate 




the types of cognitive load more clearly than the use of a single indicator for each scale” 
(p. 33). However, without verifying the sensitivity of each measure to specific load 
constructs, it is impossible for a researcher to know if the measures employed are 
appropriate for the intended constructs. Consequently, research needs to be conducted to 
investigate the sensitivity of each measure (Cook, Zheng, & Blaz, 2009). The following 
section will outline how the current study intends to investigate the issues listed above. 
The Current Study 
Purpose 
The goals of the current study are to investigate (1) the sensitivity of each of the 
cognitive measures to the type of cognitive load in learning, and (2) investigate the 
relationship between several cognitive load measures and related variables such as age, 
content area, and research design.  
As mentioned previously, Cook, Zheng, and Blaz (2009) proposed a framework 
that describes the relationship between the types of cognitive load and measures (see also 
Zheng & Cook, 2012). In their framework, the authors identify five types of cognitive 
load measures and their mapping to ten different cognitive loads (Table 1). The current 
study employs the framework from Cook et al. (2009) to examine how sensitive each 
measure is to the cognitive load measured. Specifically, the study attempts to answer the 
questions of whether online measures differ from offline measures in terms of the types 
of cognitive load assessed, whether research design influences the sensitivity of load 
measures, and whether some measures are more effective and accurate than other 
measures in terms of the content area and age.  Thus, it is hypothesized that the 
sensitivity of the types of cognitive load measured may vary depending on content area,  








age, and research design. The specific research questions and hypotheses are listed in the 
following section. 
Research Questions and Hypotheses 
Research Question 1: Which measures are most sensitive to changes in cognitive 
load? Hypothesis 1: The sensitivity of cognitive load measures will vary significantly.  
Research Question 1a: Is there a difference in the types of cognitive load 
measures as indicated by the variance of effect sizes? Hypothesis 1a: There is a 
difference in the types of cognitive load measures as indicated by the variance in effect 
sizes.  
Research Question 2: Is there a correlation between load measurement sensitivity 
and age, content area, research design, and/or offline/online measures?  
 Hypothesis 2a: Load measurement sensitivity will vary by age. 
 Hypothesis 2b: Load measurement sensitivity will vary by content area.  
 Hypothesis 2c: Load measurement sensitivity will vary by research design. 




 Hypothesis 2d: Load measurement sensitivity will vary by offline and online 
measures. 
Research Question 3: Is there a difference in measurement sensitivity of self-
rating scales that utilize a single item or multiple items? Hypothesis 3: There will be a 
significant difference in measurement sensitivity between self-rating scales that utilize a 
single item versus multiple items. 
Research Question 4: Is there a significant difference between the sensitivity of 
peak load measures versus overall load measures? Hypothesis 4: There will be a 
significant difference between the sensitivity of peak load measures versus overall load 
measures. 
Theoretical Framework 
For any given instructional task, the learner must exert mental effort to obtain 
mastery. The expended mental effort places a load on limited working memory resources. 
Thus, cognitive load is the portion of working memory resources that is consumed while 
processing an instructional task. The primary aim of cognitive load theory has been to 
understand how to optimize the design of instruction. More specifically, cognitive load 
theory attempts to identify and correct situations where learners are mentally 
overburdened by task demands (Sweller, 1988). 
The concept of cognitive overload is based on the premises of information 
processing theory (for an in-depth review, see Mayer, 2012), which maintains that 
working memory is severely limited while long-term memory is essentially limitless 
(Miller, 1956). As sensory information enters the working memory, it is processed and 
assimilated into long-term memory. Cognitive overload occurs when the number of 




elements required to be processed within working memory exceeds working memory 
capacity. In such instances of cognitive overload, a reduction of learning and 
performance occurs due to the portion of the instructional task that cannot be assimilated 
into a schema (Sweller, 1994; Cheon & Grant, 2012a). 
Scope of the Study 
The first step of the data process identified 349 research publications for potential 
inclusion in the meta-analysis. However, only 224 publications fit the final inclusion 
criteria (see Figure 1). Since each publication typically includes several experiments 
which involve different outcomes, these experiments were treated as separate analyses. 
For example, Deleeuw and Mayer (2008) used the dual-task method to assess cognitive 
load in the learning process. They conducted three experiments, all of which used dual-
task method. Experiment 1 examined redundancy versus nonredundancy, d = .53; 
Experiment 2 examined low complexity versus high complexity, d = .0659; and 
Experiment 3 examined diagram versus text, d = .1267. They were listed as separate 
analyses. By treating each experiment independently, the database was expanded from 
224 research publications to a total of 328 discrete experiments. Experimental studies 
also commonly reported multiple statistics of load measures. For the purpose of the meta-
analysis, each effect size statistic is reported as a singular study. In total, 976 studies were 
coded from the database of 328 experiments. 
The coding of the database revealed that adults were the most prevalent age 
demographic used in the experiments. However, other age demographics were also 
prevalent in the analysis. Three categories were used to organize the sample age 
demographics (see Table 2 for the number of included experiments reporting each  





Figure 1. Number of publications, experiments, and studies included in the analysis. 
Table 2. Demographics of research publications in the meta-analysis review.  
Age Number of Experiments 
Grades 1-6 31 
Grades 7-12 45 
Adults 247 











demographic) which included elementary aged children (grades K-6), secondary school 
aged students (grades 7-12), and adults (ages 18 and over). The geographical regions 
where these experiments were performed included North America, Australia, and Europe. 
Next, the experiments in the study database encompassed five content area categories 
(science, mathematics, psychology tasks, liberal arts, and other). The science content area 
was defined as physical science subjects such as biology, physics, and anatomy. 
Mathematics content included subjects such as algebra, geometry, and arithmetic. The 
content area of psychology tasks contained experiments that investigated working 
memory and load through tasks such as N-back, visual search, and auditory tone tracking 
tasks. Liberal arts content consisted of subjects such as social sciences, language, and 
music. Lastly, experiments which used content that did not fit under the previous four 
categories were coded as “other”. This category included content such as air traffic 
control, online learning, and computer programming. 
The study also focuses on certain types of cognitive load. A portion of Xie and 
Salvendy’s (2000) framework was investigated in the current study. Xie and Salvendy 
have suggested that “mental workload is incompletely defined…”  The coding of the 
study database supported their assertion. Average, accumulated, and overall load 
measures were not sufficiently defined in the included publications to classify them 
separately. Each of these three cognitive load types result in a singular load outcome that 
spans an entire learning condition.  Thus, average, accumulated, and overall load were 
classified as overall load for the purpose of the current study. The only other load 
measure identified during coding was peak load. 
 





In the current study, several variables are maintained to influence load measure 
sensitivity to some degree. Thus, the terminology of these variables is listed below. 
Age 
Age refers to the participant sample age. The demographics consisted of 
elementary-aged students (grades K-6), secondary school students (grades 7-12), and 
adults. Adults were participants over the age of 18. This included trade school, 
undergraduate, and graduate students. 
Content area  
Content area refers to the domain of the instructional materials used in the study. 
For example, several studies have utilized mathematics content such as algebraic bracket 
expansion problems to manipulate the level of cognitive load (Ayres, 2001; Ayres, 
2006a; Kalyuga & Sweller, 2004). Other common areas of content include anatomy, 
biology, language, etc. In the absence of instructional materials, the type of task 
employed to study cognitive load (e.g., Stroop color task, air traffic control, etc.) was 
coded as the content area.  
Online and offline measures  
Each cognitive load measure was classified as either an online or offline measure. 
Online measures refer to measures that assess changes in load concurrently with the 
instructional task and that have the capability to detect dynamic changes of load within 
the task. In contrast, offline measures assess overall load after the task has occurred.  
 




Number of self-rating items 
Self-rating scales were classified by the number of items used to assess cognitive 
load. The number of items in self-rating scales refers to the number of questions for 
which a response is required of the participant. 
Peak and overall load  
As mentioned previously, the constructs of average, accumulated, and overall 
load were categorized as overall load. Average load is the total load experienced per time 
unit. Accumulated load is the total load experienced throughout a learning task. Overall 
load represents the participant’s experienced load during the task. The current study also 
identified peak load during coding of the studies within the analysis. Peak load refers to 
the maximum load experienced at any single point within a task. 
Research design 
For the current study, research design means whether an experiment utilized a 
between-subjects design or within-subjects design to investigate cognitive load. 
In summary, the current study attempts to help solidify which measures are 
sensitive to changes in cognitive load, and how measures are influenced by different 
variables. The next chapter will discuss the literature regarding cognitive load measures, 







For any given instructional task, the learner must exert mental effort to obtain 
mastery. The expended mental effort places a load on limited working memory resources. 
Thus, cognitive load is the portion of working memory resources that is consumed while 
processing an instructional task. The primary aim of cognitive load theory has been to 
understand how to optimize the design of instruction. More specifically, cognitive load 
theory attempts to identify and correct situations where learners are mentally 
overburdened by task demands (Sweller, 1988). 
 The concept of cognitive overload is based on the premises of information 
processing theory (for an in-depth review, see Mayer, 2012), which maintains that 
working memory is severely limited while long-term memory is essentially limitless 
(Miller, 1956). As incoming information enters the working memory, it is processed and 
assimilated into long-term memory. Cognitive overload occurs when the number of 
elements required to be processed within working memory exceeds working memory 
capacity. In such instances of cognitive overload, a reduction of learning and 
performance occurs due to the portion of the instructional task that cannot be assimilated 
into a schema (Sweller, 1994; Cheon & Grant, 2012a). 
 




Facets of Cognitive Load 
Moving beyond the fundamental concept of overload proves difficult because 
cognitive load is multifaceted, and consequently, a complex concept to define. There is, 
however, a general agreement within cognitive load theory that there are three primary 
types of mental load: intrinsic, extraneous, and germane. These three loads are 
understood to be additive, each consuming a portion of the limited cognitive resources 
within working memory. What portion each occupies, depends on factors such as task 
complexity, instructional design, and individual differences (Sweller, 2010). Each of the 
three primary facets of cognitive load will be described below. 
Intrinsic Cognitive Load 
Intrinsic cognitive load is the mental effort required by a learner to process a task. 
Sweller, van Merriënboer, and Paas (1998) maintain that element interactivity is the 
source of intrinsic load. As the level of element interactivity increases, the required 
mental effort to process the task increases as well. Tasks with low element interactivity 
can be learned in isolation and therefore, consume less cognitive resources. Thus, low 
element interactivity tasks generally only become cognitively demanding when the sheer 
number of tasks to complete is surfeit. On the other hand, tasks that cannot be learned in 
isolation and that interact with other elements would impose a higher cognitive load 
(Ayres, 2006b).  
Take learning the alphabet as an example, understanding the letter “A” does not 
require learning the letter “B.” The level of element interactivity is very low because they 
can be learned independently. When learning to read, a learner must understand how to 
pronounce combinations of letters. This requires the understanding of not only the 




individual letters, but the interactions between them. A learner would have to learn that 
the letter “C” is pronounced in a different manner depending on the letters that follow it 
(e.g., difference between cat and center).  The increased element interaction results in 
additional information that needs to be assimilated, and therefore imposes a greater 
cognitive load. 
In short, high intrinsic load results in a reduction of available cognitive resources 
in working memory which in turn affects the learner’s performance in learning. So far, 
efforts have been made to reduce the intrinsic cognitive load through a two-step 
presentation approach by simplifying learning tasks with artificially isolated elements 
followed by instruction using the fully interacting elements to benefit low-knowledge 
learners (Lee, Plass, & Homer, 2006; Pollock, Chandler, & Sweller, 2002).  
Extraneous Cognitive Load 
Extraneous cognitive load is caused by the format and manner in which 
information is presented (Brünken, Plass, & Leutner, 2003). For example, teachers may 
unwittingly require students to mentally integrate mutually referring, disparate sources of 
information which exhausts the limited cognitive resources in working memory. The 
result is an increased cognitive load in learning. Chandler and Sweller (1991) examined 
the relationship between extraneous cognitive load and the split-attention effect by 
studying diagrams that were integrated with text and diagrams that were not. The results 
indicate that participants in the unintegrated condition performed poorly on the tasks and 
spent more time learning due to higher extraneous cognitive load. In contrast, those in the 
integrated condition outperformed their counterparts in both measures.   
 




Germane Cognitive Load 
The concept of germane load was initially introduced to cognitive load theory to 
separate useful, relevant learning demands on working memory from irrelevant and 
wasteful forms of cognitive processes (Sweller, van Merriënboer, & Paas, 1998). 
According to Sweller et al. (1998), germane cognitive load is the mental effort a learner 
applies toward schema construction in learning. It is associated with motivation-, 
attitude-mediated cognitive resources directed towards achieving learning objectives. 
When a learner attends to the learning elements, attempts to establish connections 
between them, and constructs a coherent mental representation in working memory, he or 
she invests germane mental effort.  
Other Types of Cognitive Load 
As noted previously, Xie and Salvendy (2000) assert that the traditional 
classification of cognitive load, that is, intrinsic, extraneous and germane cognitive load, 
is incomplete. They point out that the traditional classification of cognitive load implies a 
static degree of cognitive resources. Instead as they suggest, cognitive load should be 
considered as a dynamic construct reflecting the changes of cognitive load in learning. 
According to Xie and Salvendy, cognitive load can be further classified into 
instantaneous load, peak load, accumulated load, average load, and overall load.  
Instantaneous load refers to the load that captures the ﬂuctuations of mental effort 
over the time of learning. It best reﬂects the dynamic aspect of complex learning. 
Accumulated load, on the other hand, is the load that “builds up” over a task and is 
assumed to be the total amount of load experienced at task completion. Peak load 
indicates the maximum amount of load that the learner experienced during learning. 




Average load refers to the mean degree or intensity of load experienced per unit of time. 
Finally, overall load refers to the learner’s experienced load during the task.  
In summary, the variability of cognitive load has necessitated the need to measure 
the various types of cognitive load in terms of their respective roles played within 
working memory. The following section discusses the status quo of cognitive load 
measurements in learning. 
Measurements of Cognitive Load 
Current measurement techniques assess cognitive load in an online or offline 
manner. Online measures evaluate the cognitive load experienced at the time of learning 
and are proposed to be capable of detecting dynamic changes of load within a given task. 
These measures include physiological methods such as eye-tracking, pupillometry, heart 
rate, and so forth, whereas offline measures include a priori and posteri-methods such as 
performance scores  (Sweller, van Merriënboer, & Paas, 1998) and self-rating methods 
(Paas, 1992). It should also be noted, that certain measures (e.g., dual-task and 
performance) have both online and offline measurement outcomes. For example, 
performance measures have reaction time outcomes which would be classified as online 
measures, while accuracy scores would be considered offline (Cook, Zheng, Blaz, 2009). 
Next, the most common cognitive load measures are discussed below.  
Analytical 
The analytic method is a priori analysis that estimates cognitive load by referring 
to the levels of production in a given problem (Sweller, 1988). It is based on the 
assumption that cognitive load is correlated with the number of statements in working 
memory. Sweller (1988) noted that “human short-term memory is severely limited and 




any problem that requires a large number of items be stored in short-term memory may 
contribute to an excessive cognitive load” (p. 265). He thus argued that the number of 
productions and conditions in the task can serve as an effective estimate in measuring 
cognitive load in working memory.  
The central issue of the analytical method is that it does not actually measure 
cognitive load empirically, but rather provides a subjective estimation of the mental 
workload to be exacted while processing a learning task. This method is described above 
for the sake of a comprehensive review. However, due to the absence of empirical 
measurement, the analytical method is not included in the current study for analysis.   
Self-Rating 
Self-rating measures require a learner to self-assess the task difficulty or the 
mental effort expended during the given instructional task. To implement this measure, 
learners simply rate their experienced cognitive load on a provided scale (Paas, 1992). 
Self-rating measures were the most widely used measure type in the current study. There 
are a number of factors that may explain the prevalence of these measures including the 
ease of use, cost-effectiveness, lack of intrusion into the given task, and prior results 
showing it to be a reliable measure (Paas, 1992; Joseph, 2014).  
Self-ratings are, “…based on the assumption that people are able to introspect on 
their cognitive processes and to report the amount of mental effort expended” (Sweller, 
van Merriënboer, & Paas, 1998, p. 267). Although comparison has been made to validate 
the Paas rating scale (1992) with other similar scales such as the National Aeronautics 
and Space Administration Task Load Index (NASA-TLX), and evidence seems to 
suggest the sensitivity of self-rating to cognitive load measurement (Joseph, 2014), there 




is a significant debate on the use of self-rating scales as a valid and reliable measure for 
cognitive load (van Gog & Paas, 2008; van Gog, Kirschner, Kester, & Paas, 2012).  
For instance, Ayres (2006b, as cited by Beckmann, 2010) found that a 
participant’s level of expertise may influence self-ratings. More-experienced participants’ 
task difficulty ratings were found to correlate better with actual performance scores than 
less-experienced participants. It appears that novice learners may not be as reliable and 
accurate in their ratings of task difficulty. 
Performance 
Performance measures are also widely used to evaluate the cognitive load in 
learning. This measure type focuses on error rates, learning time, and achievement scores 
to measure the cognitive load involved in learning (Joseph, 2014; Sweller, van 
Merriënboer, & Paas, 1998). Performance measures are based on the assumption that 
high-performance scores with less time spent in task performance provide a reliable 
measure for understanding the cognitive load in working memory (Tuovinen & Paas, 
2004).  
In order to provide more detailed data, performance measures have been used 
with subjective self-rating measures to evaluate multiple aspects of cognitive load in 
learning. This measure is referred to as an instructional efficiency score (Tuovinen & 
Paas, 2004). By combining the perceived cognitive load with the actual performance 
score, a new perspective is created that allows some insight into the effort required to 
produce a particular performance score. A performance measure on its own may not be 
able to evaluate load effectively when significant individual differences are present. For 
example, learners with similar scores may apply significantly different amounts of effort 




to obtain said score. Thus, efficiency scores may allow for a better examination delving 
deeper into the cognitive load experienced by the learner and examine where instructional 
interventions may be needed (Tuovinen & Paas, 2004; Paas & Merriënboer, 1993). 
However, the current study did not include efficiency performance scores due to time 
limitations. 
Dual-Task 
The dual-task measure evaluates learners’ cognitive load by concurrently 
employing two tasks in learning which include a primary task and a secondary task. 
Schoor, Bannert, and Brünken (2012) point out the benefits of dual-task measures in that 
they are considered to be direct and objective, under the presumption that changes in 
dual-task performance are directly linked to cognitive load. Dual-task measures are based 
on the concept of limited working memory, and they are used to assess cognitive load by 
measuring performance variables such as reaction time and error rate pertaining to the 
secondary task. Increases of reaction times and error rates are seen as a reflection of 
increased cognitive load (Brünken, Plass, & Leutner, 2003).  
Pupillometry and Eye-Tracking 
Pupillometry seeks to measure cognitive load through the pupil diameter’s 
physiological reaction to the instructional task. It is theorized that as cognitive load 
increases, the pupil would change its diameter size. Research indicates that the task 
complexity would cause measurable changes to the eyes as a given task is processed (for 
a more in-depth review of eye-tracking, see Rosch & Vogel-Walcutt, 2013). Changes in 
cognitive load are derived from assessment of variables such as the location of eye 
fixations, the number and length of fixations, saccade length (distance travelled between 




fixations), and saccade velocity. An increase in eye fixations and length of fixations is 
said to be related to higher cognitive load (Beatty, 1982).  
 A potential benefit of the eye-tracking and pupillometry measures is the ability to 
assess mental load without intruding greatly upon the instructional task itself (Antonenko, 
Paas, Grabner, & van Gog, 2010). However, environmental factors such as changes in 
luminance must be taken into consideration as potential confounding factors of pupil 
dilation (Tichon, Mavin, Wallis, Visser, & Riek, 2014; Porter, Troscianko, & Gilchrist, 
2007). So, the assessments must be done in a controlled experimental setting that has not 
traditionally generalized well to authentic learning environments.  
Physiology 
Physiological measures assess cognitive load in an objective, unobtrusive, and 
direct manner. For the purposes of the current study, two types of physiological measures 
were included: heart rate and neuroimaging. Measures of heart rate can be further broken 
into mean heart rate and heart rate variability. Changes in mean heart rate during an 
instructional task are calculated in order to examine changes of cognitive load. Increases 
in mean heart rate are claimed to be associated with increases of cognitive load (Roscoe, 
1993). However, certain concerns exist pertaining to mean heart rate measures. For 
instance, physical activity has the potential to artificially inflate workload measures 
during more rigorous tasks. Thus, care must be taken to avoid confounding results of 
workload. Roscoe (1993) also notes that mean heart rate measures are often criticized for 
lack of sensitivity to changes in load.  
Heart rate variability may offer an alternative that is not subject to the limitations 
of mean heart rate measures. Measures of heart rate variability can be obtained by using 




an electrocardiogram (ECG) that measures R-R interval variability plotted as a function 
of time (Aasman, Mulder, & Mulder, 1987). Also, heart rate variability through spectral 
analysis of the three primary bands of frequency presents a more detailed approach than 
mean heart rate. The mid-frequency band, often referred to as the 0.10-Hz band, has been 
shown to systematically decrease as cognitive load increases. Vicente, Thornton, and 
Moray (1987) add that the mid-frequency band is preferable because of its capability to 
separate confounding variables such as, “…respiratory rate, motor activity and 
thermoregulation from the effort-related blood pressure component” (p. 175).  
As stated previously, the second category of physiological measures included in 
the current study are neuroimaging measures. This approach assesses neural activity 
within the brain. Two specific measures were found while collecting publications: EEG 
and functional near-infrared spectroscopy (fNIRS). Antonenko, Paas, and Grabner (2010) 
maintain that neuroimaging measures such as EEG are truly online assessments of 
cognitive load in that neuroimaging is capable of continuously assessing cognitive load 
throughout the learning task, whereas other measures, such as dual-task, performance, or 
self-rating assess cognitive load periodically throughout the task or once after the task is 
completed. Continuous neuroimaging measures may allow cognitive overload to be 
identified in the specific moment it occurs. Such detailed analysis would certainly 
facilitate the remediation of overload.  
 Near-infrared spectroscopy (fNIRS) is the second neurological measure included 
in the current study. This measure requires the user to attach a set of sensors to the user’s 
forehead. Durantin, Gagnon, Tremblay, and Dehais (2014) add that, “each optode records 
hemodynamics of the prefrontal cortex in terms of oxygenation level variations in 




comparison to a baseline.” Thus, fNIRS can be employed in a within-subjects design, and 
similar to EEG it measures load continuously. 
Attempts to Use Convergent and Dynamic Measures 
There have been various attempts to measure specific facets of cognitive load. 
Yet, the results have not provided an overall consensus of which measures correspond to 
specific cognitive load constructs. Beckmann (2010) provided a synopsis of several 
experiments which are reported below. 
First, Ayres (2006b) attempted to measure intrinsic load through self-rating 
measures. Ayres theorized that manipulating the complexity of algebraic problems while 
maintaining the same instructional design would keep extraneous and germane loads 
constant. Thus, any changes in reported load would be due to intrinsic load only. The 
results found self-rating measures to be sensitive to changes in intrinsic load. However, 
Beckmann pointed out that the results do not generalize well to other areas because 
individual differences, when not accounted for, can confound self-ratings.  
DeLeeuw and Mayer (2008) also investigated facet-specific measures of cognitive 
load using science as the learning content area. Both self-rating and dual-task measures 
were included in their study in which they hypothesized that manipulating sentence 
complexity would represent a manipulation of intrinsic load. Yet, as Beckmann (2010) 
notes, it is difficult to distinguish between sentences that are needlessly or appropriately 
complex. Therefore, it is possible that what was identified as intrinsic load, may actually 
be extraneous load. More research is needed to confirm DeLeeuw and Mayer’s results; 
this study hopes to provide further evidence toward confirming the sensitivity of load 
measures corresponding to specific constructs. 




Variables Influencing Cognitive Load and Measurements 
In addition to the issue of ambiguity in current load measures, there are certain 
variables that may also influence the sensitivity of each of the measures previously 
outlined. Consequently, the current study investigated the variables of age, content area, 
self-rating items, peak/overall load, and research design so as to evaluate the extent to 
which they are associated with each of the load measures. These particular variables may 
influence cognitive load measurement in diverse ways and are discussed below. 
Age 
Sample demographics were coded and included in the study. As mentioned in the 
scope of the study, three categories of demographics are used in the study: elementary 
school age (grades K-6), secondary school age (grades 7-12), and adults (age 18 and 
over). The adult age variable included various levels of education including trade school 
and university students (undergraduate and graduate). However, age and education could 
not be separated to examine individually due to the potential for confounding influence. 
Consequently, the adult education factor was subsumed into a singular variable of age.  
Studies show that age plays a significant role in cognitive load research, 
particularly in the measurement of cognitive load. Van Gerven, Paas, van Merriënboer, 
and Schmidt (2006) used the self-rating measure to assess undergraduates’ overall 
cognitive load and noticed a significant change over the time of the study (see also 
DiDomenico & Nussbaum, 2008, 2011; Paas, 1992). However, in van Loon-Hillen, van 
Gog, and Brand-Gruwel (2012), the authors used the same self-rating to measure fourth-
grade students’ overall cognitive load and failed to obtain similar results. Evidently, the 
sensitivity of cognitive load measures like self-rating is influenced by age. In other 




words, the self-rating measure is selectively sensitive to certain age demographics.  
In addition to self-rating, it is believed that the effects of other cognitive load 
measures such as dual-task measures may vary by age (Jaeggi, Schmid, Buschkuehl, & 
Perrig, 2008).  For example, Jaeggi et al. (2008) found demographic specific differences 
in a dual-task sequential N-back task. Jaeggi et al. used two separate modalities, 
visuospatial and auditory, and found no significant differences between undergraduate 
students and middle-aged adults when the groups completed each task separately. 
However, when the above groups processed both tasks simultaneously there was a 
decrease in performance by the middle-aged group.  
Content Area 
Content area, also referred to as learning domain, is another variable that is 
examined in the current study in order to see how measures may generalize to varied 
areas of content. For example, Schrader and Bastiaens (2012) studied the split-attention 
effect using physics content. Schrader and Bastiaens assessed the cognitive load 
experienced by the participants via a self-rating scale. Yet, no difference was found 
between the integrated helps and the separate helps conditions. Yeung (1999) also studied 
the split attention effect using a similar sample population as Schrader and Bastiaens, but 
the learning content of the study concerned reading comprehension for English language 
learners. Whereas Schrader and Bastiaens failed to find a significant difference using 
physics content, Yeung found a significant difference in the self-reported loads of 
integrated versus separated helps conditions. Given the equivocal results in cognitive load 
measures relating to age and learning content area, this study examines the sensitivity of 
cognitive load measures against age demographics and learning content area. 





Load sensitivity may also vary by the research methodology employed. The 
current study investigates whether the sensitivity of cognitive load measures differs when 
employing a within or between-groups research design, and whether the sensitivity of 
self-rating measures varies when using a single-item scale versus a multiple-item scale. 
First, specific load measures, such as self-ratings, commonly use either within- or 
between-groups research designs. However, physiological measures almost exclusively 
apply to within-groups research designs. The effects of using measures in either within- 
or between-groups designs seemingly has not previously been evaluated, and therefore, it 
is investigated in the current study.   
Self-Rating Item Measures 
Next, self-rating measures have traditionally used either a single-item assessment 
or a multiple-items assessment to evaluate cognitive load. Yet, it is not clear how this 
affects load measure sensitivity. For instance, two studies (Moreno & Valdez, 2005; 
Schmidt-Weigand & Scheiter, 2011) studied the effects of multimedia presentations 
about lightning formation on self-reported cognitive load. Undergraduate participants 
were used as sample population in both studies. In regard to the self-rating assessment, 
Moreno and Valdez utilized a single-item assessment which failed to find a significant 
difference in the multimedia conditions. In contrast, Schmidt-Weigand and Scheiter used 
a multiple-item assessment which found a significant difference in reported cognitive 
load. Thus, the number of items used in self-rating assessments may influence the 
sensitivity of load measurement.  
 




Peak and Overall Load 
The current study attempts to evaluate the load sensitivity of peak and overall 
load measures. According to Xie and Salvendy’s (2000) framework of dynamic and static 
load measures, peak and overall load are proposed to assess discrete aspects of cognitive 
load. Specifically, peak load uses online measures assess the maximum cognitive load 
experienced at any single point during an instructional task. Overall load measures assess 
the cognitive load experienced by the learner over the course of the experimental 
condition.  
Zheng and Cook (2012) studied the effects of graphic presentation in multiple 
rule-based problem solving. Their study utilized both overall and peak pupillometric 
measurement outcomes such as mean pupil size, the area under the curve of pupil size, 
and peak pupil size. All three outcomes were sensitive to load changes. However, their 
sensitivity varied: mean pupil size (n² = 0.075), area under the curve (n² = 0.188), and 
peak pupil size (n² = 0.068).  In this case, the peak load measure was least sensitive, 
while the overall measures varied in their magnitude. Thus, in an effort to further 
investigate Xie and Salvendy’s (2000) framework, the load sensitivity of peak and overall 
measures is included in the current analysis. 
 
  






Following the standard practice of meta-analysis, a code book was developed with 
criteria for inclusion of papers in the study (see Appendices III and IV). Three online 
databases (ERIC, PsycARTICLES, and PsycINFO) were used to identify relevant 
publications for the meta-analysis. Search terms such as “cognitive load measure,” 
“cognitive load performance,” and “cognitive load physiological” were used to find 
publications for potential inclusion (see Appendix I for the entire list of search terms).  
The initial search identified 349 publications in cognitive load studies which 
served as the base for the study. However, not all of these publications were included in 
the analysis. After an in-depth review, only 224 publications were included in the final 
analysis. The following section will describe the inclusion criteria for the current study.  
Data Processing 
Inclusion Criteria 
Time period of publications 
The preliminary search for research publications included studies from 1981 to 
2015 so as to obtain a comprehensive review of the body of research. 
 




The nature of publications  
Only peer-reviewed and published research articles utilizing experimental designs 
were included. This criterion required studies to utilize a baseline condition and an 
experimental condition. Any conceptual papers or reviews were not included in the 
analysis. 
Statistical data  
Each study was thoroughly examined in order to extract relevant, standardized 
effect size statistics (Cohen’s d, partial η², etc.). When a study did not report the effect 
size of the treatment condition, sufficient data such as means and standard deviations 
must have been available to calculate the effect size. 
Exclusion Criteria 
The following exclusion criteria were used to make a decision pertaining to the 
exclusion of publications for final analysis.  
1. Insufficient data. Studies that were excluded from the analysis due to 
insufficient data include: failure to report means and standard deviation, F or t 
values, and effect size.  
2. Unpublished articles. Experiments that were not published (e.g., dissertations) 
were excluded.  
3. Nonexperimental studies. Nonexperimental studies and conceptual papers 
were excluded from the analysis.  
4. Correlational studies. Studies that only reported correlational relationships 
were excluded.  
5. Noncognitive load measures. Studies that do not focus on cognitive load 




measures were excluded.  
6. Duplication. Studies that duplicate the previous studies were excluded.  
7. Severe floor or ceiling effect. Studies that reported severe floor or ceiling 
effect were excluded from the analysis.  
Of the 349 publications included in the preliminary database, 31 were excluded 
because of insufficient reported data. Thirty-three papers (including 30 dissertations) 
were excluded from analysis as they were not published or peer-reviewed. Twenty-two 
publications were excluded due to nonexperimental research designs including literature 
reviews and conceptual papers. An additional 18 publications reported only correlational 
data and were therefore also excluded from the analysis. The current study sought to 
examine load measures that are sufficiently established within the body of research. Any 
load measures that were not reported in at least five separate research publications in the 
database were excluded. For instance, additional eye-track measures such as saccade 
length and saccade velocity were scarcely reported and were therefore not included in the 
analysis. Ten publications failed to meet this criterion and were therefore excluded. 
Next, nine publications that did not measure cognitive load were excluded. 
Another publication was a review of a publication already in the database. Thus, serving 
as a duplicate it was excluded. Finally, one publication reported severe ceiling and/or 
floor effects. The publication’s findings concerning cognitive load were significantly 








Table 3. Number of publications excluded after initial data process.  
Exclusion Criteria Total 




Insufficient publications using similar measure 10 
Not measuring cognitive load 9 
Not peer-reviewed 3 
Duplicate 1 
Severe floor or ceiling effects 1 
Total 125 
 
Preliminary Data Process 
Once the publications were identified, they were organized into five measurement 
categories (dual task, performance, self-rating, eye-tracking, and physiological 
measures). Specific measures within each of the five categories were also identified and 
coded accordingly. For example, dual task measures were categorized as reaction time, 
accuracy, interval accuracy variability, and time to completion. See Table 4 for a 
complete list of the measures that were used to categorize the publications. 
If more than one control condition was reported, the weighted average of the 
control conditions was used to calculate the effect size. When descriptive data (i.e., 
means and standard deviations) were the only available data in the experiment, the effect 








Table 4. Cognitive load measures included in the meta-analysis. 
Performance Dual-Task  Self-Rating Eye Track Physiology 
1) Accuracy Score 
2) Completion Time 
3) Reaction Time 
1) Reaction Time 
2) Completion Time 
3) Interval Error 
4) Accuracy Score 
1) Mental Effort 
2) Task Difficulty 
3) Workload 
4) NASA-TLX 
1) Fix. Durationa 
2) Fix. Frequencyb 
3) Mean Pupil Size 
4) Peak Pupil Size 
1) Mean Heart Rate 
2) HRVc – IBId 
3) HRV – LFBe 
4) HRV – MFBf 
5) HRV – HFBg 
6) Systolic BPh 
7) Diastolic BP 
8) EEGi 
9) fNIRSj 
aFixation Duration; bFixation Frequency; cHeart Rate Variability; dInter-beat Interval; eLow-Frequency 
Band; fMid-Frequency Band; gHigh-Frequency Band; hBlood Pressure; iElectroencephalogram; 
jFunctional near-infrared spectroscopy 
 
Organization of Load Measure Outcomes 
Performance measures and dual-task measures often use the same dependent 
variables such as reaction time, accuracy scores, error rate, and time to completion. In 
order to distinguish between performance measures and dual-task performance measures, 
the publication must explicitly state that it is a dual-task design. For example, dual-task 
experiments often employ vocabulary such as secondary or concurrent tasks. If no such 
explicit statement is present in its design, the study was reported as a performance 
measure of cognitive load.  
Certain self-rating scales attempt to measure variables not directly associated with 
cognitive load such as anxiety, physical load, and time pressure. Therefore, self-rating 
scales included in the analysis must specifically measure variables directly associated 
with cognitive load such as task difficulty and mental effort. Self-rating scales were 
categorized according to how they explicitly inquire about the user’s mental effort or the 
experienced task difficulty. This coding resulted in single-item scales being coded as 




either mental effort or task difficulty scales. In contrast, if multiple-item scales 
specifically inquire about both task difficulty and mental effort, then they were coded as 
workload scales. Consequently, each self-rating study was coded according to the number 
of items used to assess cognitive load in order to assess potential differences between 
multiple-item rating scales and single-item rating scales. Last, specific scales were found 
to have been used extensively throughout this review such as the NASA-TLX. This scale 
utilizes multiple items to obtain an overall score. Yet, some of the items such as physical 
load do not directly correspond to measures of mental load. Thus, NASA-TLX was coded 
as a separate category of self-rating measures for comparison of cognitive load 
sensitivity. 
 Eye-track and pupillometric measures were also coded. Eye-track measures 
evaluate gaze location while pupillometric measures assess changes in pupil size. For the 
current study, eye-track measures included fixation frequency and duration statistics, 
while pupillometric measures, on the other hand, included mean and peak pupil size.  
Finally, physiological measures were organized into heart rate, heart rate 
variability, blood pressure, or neuroimaging measures. For heart rate and heart rate 
variability measures, mean heart rate, mean interbeat interval, and low, medium, and high 
frequency bands of spectral analysis were included in the study. For neuroimaging, there 
were two types reported: EEG and fNIRS. Figure 2 presents the flow of data process and 
organization.  
 





Figure 2. Flowchart of the literature assessment procedure. 
Data Analysis Procedure 
Random-effect Size Model 
An important decision when conducting a meta-analysis review is whether to 
implement a fixed-effect or random-effect model. If there is very little variation between 
trials then I² will be low and a fixed effects model might be appropriate. With fixed 
effects all of the studies are considered to have been conducted under similar conditions 
with similar subjects. The random-effect model, however, allows the study outcomes to 
vary in a normal distribution between studies. Many investigators consider the random 




effects approach to be a more natural choice than fixed effects (Fleiss & Gross, 1991; 
Field & Gillett, 2010). As Borenstein, Hedges, Higgins, and Rothstein (2010) point out, 
the potential benefits of utilizing the random-effect model are (a) more likely to fit the 
actual sample distribution of effect sizes, (b) not limiting studies to a singular effect size, 
and (c) more generalizable to a wider range of situations. In the current study, the 
random-effect model was therefore utilized in the data analyses.  
Reliability  
Reliability of the coding during a meta-analysis is a significant concern. Thus, an 
independent volunteer performed a reliability check by coding a random sample of the 
codebook. The secondary rater coded 11% (n = 26) of the 224 publications included in 
the analysis. After receiving training, the secondary rater coded effect sizes, measure 
types (self-rating, dual task, etc.), research design (within- or between-subjects), and age. 
See Table 5 for a summary of the reliability check results. According to Kline (2000), 
coefficient alpha reliability ratings above .7 are generally acceptable. 
Heterogeneity Tests 
The effect sizes extracted from studies were pooled together for comparison. 
Variables such as age, learning content area, online/offline measure, research design, load 
type, and types of cognitive load measurement were also extracted and the analyses were 
conducted to determine their impacts on the measures of cognitive load. To ensure that 
the percentage of variation across studies was due to heterogeneity rather than chance, the 
heterogeneity analysis was performed. The Cochran’s Q was calculated as the weighted 
sum of squared differences between individual study effects and the pooled effect across 
studies, with the weights being those used in the pooling method. 




Table 5. Interrater reliability results: Cronbach’s alpha 
Category Alpha (α) 
Effect Size 0.833 
Research Design 0.957 
Content Area 0.922 
Online/Offline Measures 0.982 
Peak/Overall Load 0.965 
 
Publication Bias 
Although the meta-analysis often produces an accurate synthesis of the studies, 
concerns exist if the studies are a biased sample of relevant studies. For example, studies 
that report relatively high effect sizes are more likely to be published than studies that 
report lower effect sizes which is known as publication bias. This issue can affect the 
reviews, conclusion, and consequently generalization of the findings. Therefore, a funnel 
plot method was employed to determine if publication biases existed in the current study.  
Assumptions of the Study 
A priori assumptions of the current study were that each cognitive load measure 
differs and that a specific load measure is mapped to a certain type of cognitive load 
(Cook et al., 2009). For example, self-rating may assess overall load whereas eye-track 
can accurately assess peak and instantaneous loads. Thus, the types of cognitive load 
measures may vary in their sensitivity in load assessment. A second assumption of the 
study is that the types of cognitive load measures may vary due to study characteristics 
such as age, research design, content area, and so forth. Take content area as an example, 
certain types of load measures like self-rating and eye-track, are more sensitive in 






DATA ANALYSIS AND RESULTS 
Data Analysis 
Data screening was performed using the Predictive Analytics Software (PASW) 
Statistics 18 (2013) frequency and descriptive procedure (Table 6). As it was discussed in 
Chapter III, each cognitive load measure type has several levels of outcome measures. 
For example, the dual task method is reported by measures of response time, accuracy, 
time to completion, etcetera. If the outcome levels differ from one another, then they 
must be treated as separate variables.  Otherwise, they are grouped and subsumed under 
the same cognitive load measure type. Analyses of variance (ANOVA) were performed 
with the levels of outcome measures as the independent variables and the effect size as 
the dependent variable to determine if there is a difference among the levels of outcome 
measures. For example, in the dual task measure the following levels of outcome 
measures are reported: dual-task response time, dual-task time to completion, dual-task 
interval error, and dual-task accuracy. The ANOVA results showed no significant 
differences among these levels of outcome measures (F(1,3) = .295, p = .829). Similar 
analyses were performed on other types of cognitive load measures. No significant 
differences were found among the levels of outcome measures for performance (F(1,2) = 
1.739, p = .178), self-rating (F(1,3) = .659, p = .578), eye-track (F(1,3) = 2.066, p = 





Table 6. Frequencies for age, learning content area, online/offline measure, research 
design, load type and type of cognitive load measurement. 
Description Frequency Description Frequency 
Cog load 
measure type 
Dual task 318 Content area Science 170 
Performance 234 Math 116 
Self-rating 253 Liberal arts 144 
Eye track 70 Psychology 390 
Physiology  101 Other 156 
Age 
(missing = 10) 
1-6 grades 72 Research 
design 
Within subj 547 
7-12 grades 97 Between subj 429 
Adults 797 Load type  Peak  8 
  Overall  968 
 
of outcome measures can be treated as a single variable under their respective cognitive 
load measure type.  
To ensure that the percentage of variation across studies was due to heterogeneity 
rather than chance, an analysis on heterogeneity was performed. In order to determine if 
publication biases existed in the current study, which could affect the reviews, the 
conclusion, and consequently the generalization of the findings, a funnel plot analysis 
was performed. 
Based on the research questions, two major sets of analyses were performed. 
Analysis 1 aimed to find out whether there were differences among the types of cognitive 
load measures (Research Question 1). Analysis 2 involved analyzing the relationship 
between the types of cognitive load measures and their respective study characteristics: 
age, content area, research design, online/offline measures, load type, and the number of 




items used in self-rating scales (Research Questions 2, 3, 4).   
Results 
The R program, an open source meta-analysis computer program designed to 
integrate findings and analyze their variability, was employed to perform the meta-data 
analysis. A total of 976 studies were entered in the final analyses. The variables in the 
final analyses included age, the learning content area, online/offline measure, research 
design, load type, and types of cognitive load measures. 
The Heterogeneity Test 
The heterogeneity test was performed. The results showed Cochran 
Q(975)=2559.049, p < .0001 with total variability I2 = 61.32%. The results show that the 
heterogeneity test was significant indicating that the percentage of variation across 
studies was due to heterogeneity rather than chance.  Figure 3 presents the results of the 
heterogeneity test. 
The Funnel Plot 
To determine if a publication bias existed that may affect the reviews, the 
conclusion, and consequently the generalization of the findings, a funnel plot analysis 
was performed. Figure 4 shows the results of the funnel plot with the effect size mapped 
on the X axis and the variance on the Y axis. The results show that although there are 
some outliers, the overall plot shows no evidence of significant bias in regard to the 
publication effect sizes in the current analysis.   
 
 





Figure 3. The heterogeneity test showing the variability of the effect sizes. 
 
Figure 4. Cognitive load measure types – funnel plot. 
 
 




Analysis 1. Differences among the Types of  
Cognitive Load Measures 
 To determine whether there were differences among the types of cognitive load 
measures, an ANOVA analysis was performed using IBM SPSS Statistics. Due to the 
imbalance in the size among the types of cognitive load measures, a formula was used to 
impose the weight on the effect sizes (Lane, 2015). Table 7 shows the weighted means 
and standard deviations of the effect sizes.  
A significance was found among the types of cognitive load measures, F(1, 4) = 
53.710, p < .0001. The finding suggests that overall there are differences among the types 
of cognitive load measures which is consistent with Cook et al. (2009) who argue that 
different cognitive load measures may assess different kinds of cognitive load. The mean 
plot indicates that eye-track and physiological methods differ from the other types of 
cognitive load measures, namely, dual task, performance, and self-rating (Figure 5). To 
further determine the sensitivity of the types of cognitive load measures in relation to 
study characteristics, a more fine-grained analysis was taken. 
Analysis 2. Differences between Types of Cognitive Load  
Measures in Relation to Study Characteristics 
The standard meta-analytical method was employed using R to analyze the 
relations between study characteristics and the types of cognitive load measures. The 
study characteristics were entered into multiple meta-regression models. The following 
presents the results of the analysis of study characteristics.  
 
 




Table 7. Weighted means and standard deviations of the effect sizes for the types of 




Figure 5. Mean plot for types of cognitive load measures.  
 
 





The results of the mixed-effects model show that the online/offline variable was 
significant for performance measures p < .0001, 95% CI [-.3938, -,2632]. However, it 
was not significant for any other measure types.  
Age 
The sample age demographics include 1-6 grades, 7-12 grades, and adults. The 
results of mixed-effects model revealed that the sample age demographics variable was 
significant for eye-track (p < .0446, 95% CI [.0030, 2435]) and physiological method (p 
< .0001, 95% CI [.2481, 5062]), but not significant for the other three types. 
Research design 
The research design (within vs. between) was entered in the meta-regression 
analysis. The results of the mixed-effects model revealed that the research design variable 
was significant for performance (p < .0001, 95% CI [-.4716, -,3536]) but not significant 
for any other measure types. 
Content area 
The content area includes science, math, liberal arts, psychology, and so forth. 
The results of the mixed-effects model revealed that the content area variable was 
significant for self-rating (p < .0005, 95% CI [.0785, 2808]), eye-track (p < .0001, 95% 
CI [.2838, 4516]), and physiology (p < .0001, 95% CI [.1223, 3319]).  
Peak/overall cognitive load 
The results of the mixed-effects model revealed that the peak/overall cognitive 
load variable was not significant for any of the types of cognitive load measures (p < 




.0830, 95% CI [-.7478, 0458]). However, it should be noted that the results approached 
significance suggesting greater sensitivity for peak load measures.   
Self-rating items 
The variable self-rating items was entered in the meta-regression model. The 
results revealed that the number of self-rating items variable was not significant for any 
of the types of cognitive load measures (p < .5746, 95% CI [-.1760, 0977]).  
 
  





The current study has yielded important findings in regard to cognitive load 
measure types. Specifically, the results indicate that there are differences among the types 
of cognitive load measures. Moreover, the current study has identified unique relations 
between the types of cognitive load measures and the study characteristics such as 
content area, design, and so forth. Discussions on the above findings are offered based on 
the research questions.  
Findings Based On Research Questions 
Research Question 1: Which Measures Are Most Sensitive to  
Changes in Cognitive Load? 
 Research Question 1 focused on the sensitivity of the types of cognitive load 
measures. It was hypothesized that the sensitivity of cognitive load measures will vary 
significantly. The current study tried to find out if there was a difference in the types of 
cognitive load measures as indicated by the variance of effect sizes. The study found 
significant differences in the effect size, which signifies that sensitivity to changes in load 
varies by load measure type. Eye-track and physiological measures were found to be the 
most sensitive overall measures of cognitive load. In addition, the analysis of 
heterogeneity indicated that the difference in effect sizes was due to variance rather than 





The observed differences in load measure sensitivity may be due to a couple of 
reasons. First, many studies have maintained that self-ratings are sensitive to changes in 
load, yet there are concerns regarding the reliability of the scales used. As mentioned 
previously, the cognitive load questionnaire developed by Paas (1992) has been used 
quite frequently, yet it has not been used in a standardized format (De Jong, 2010; van 
Gog & Paas, 2008; van Gog, Kirschner, Kester, & Paas, 2012). Additionally, self-ratings 
rely on indirect, subjective ratings from the user. It is not entirely clear how well 
participants can monitor their experienced load throughout the task, and factors such as 
learner expertise seem to influence the reliability of a learner’s self-ratings (Ayres, 
2006b; as cited by Beckmann, 2010).  
Second, load measure sensitivity may be related to data sampling rates. For 
example, van Gog, Kirschner, Kester, & Paas (2012) compared the sensitivity of self-
rating scales which were employed multiple times throughout a task or a single time at 
the end of a task. They found that it was preferable to assess load frequently throughout 
the task. Eye-track and physiological measures assess load at a much higher rate than 
self-ratings, dual-task, and performance scores. For example, eye-tracking equipment can 
often assess load at a rate of 50-60 Hz (Verney, Granholm, & Dionisio, 2001; van Orden, 
Limbert, Makeig, & Jung, 2001; Perez-Moreno, Conchillo, & Recarte, 2011; Zekveld & 
Kramer, 2014). On the other hand, self-ratings and performance accuracy scores are 
limited in the frequency they can assess cognitive load as they are obtained after the 
completion of an entire task or at least a portion of it (Beckmann, 2010). Increasing the 
sampling rate may explain the increased sensitivity of eye-tracking and physiological 
measures. Yet, further research would be required to determine the validity of this 




To determine whether similar sensitivity would appear when other factors are 
considered, the current study included a more fine-grained analysis that examines the 
correlations between cognitive load measurement sensitivity and study characteristics 
including age, content area, online/offline measure, load types, self-rating scale items, 
and research design. 
Research Question 2: Is There a Correlation between Load  
Measurement Sensitivity and Age, Content Area,  
and/or Research Design?  
Age 
In the current study, sample age demographics, as stated previously, were 
comprised of age and education.  Eye-track and physiological methods were found to be 
sensitive to changes across age demographics. The results suggest that eye-track or 
physiological measures become sensitive to cognitive load when taking into 
consideration the variable of age. The results are consistent with literature in which age is 
found to be significant when measuring eye movement (Di Giorgio, Turati, & Altoe, 
2012; Xing & Isaacowitz, 2011). Xing and Isaacowitz (2011) used the eye-tracking 
technique to examine the attention of both young adults and highly educated older adults 
toward different types of decision-relevant information. They found that age was 
significantly correlated with eye movement related information processes.  
Content area 
Hypothesis 2b maintained that measure sensitivity would vary by the content area. 
Cognitive load has been studied across a vast range of content areas. Thus, it is important 
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to understand the generalizability of load measures to diverse areas of content. 
Hypothesis 2b was confirmed for eye-track, physiological, and self-rating methods. 
These three methods were found to be sensitive to the measurement of cognitive load in a 
wide range of content including physical and social sciences, language, and experimental 
psychology tasks. The result aligns with the existing research where load sensitivity of 
self-ratings varied across science and language (Schrader & Bastiaens, 2012; Yeung et 
al., 1999).  
 Dual-task measures were not sensitive when considering various content areas. 
According to Brünken, Plass, and Leutner (2003), secondary tasks must utilize the same 
type of mental resources as the primary task, they must be reliable and valid, and be 
simple enough to avoid interfering with the primary task.  Such limitations are likely to 
inhibit the application of dual-task measures across content. Brünken et al. further 
maintain that dual-task measures have been the primary method used in working memory 
research. The current study seemed to support that assertion as 62% (n = 198) of the total 
318 dual-task studies utilized experimental psychology tasks.  Thus, the narrow scope in 
which secondary tasks are applied may explain the lack of sensitivity across content 
areas. 
Research design 
Hypothesis 2c suggested that measure sensitivity would vary by research design. 
Only the performance method was sensitive to differences among within- and between-
subjects research designs. Certain load measures are not inherently well suited for both 
types of research design. Physiological measures require a baseline as a reference point, 
and therefore are not easily implemented for between-subjects designs. If both within- 
        47 
 
 
and between-subjects research designs are applied within a study, then performance 
measures may be best suited to investigate the differences. 
Offline and online measures 
Hypothesis 2d maintained that measure sensitivity would vary by offline and 
online measures. The results partially confirmed the hypothesis showing that 
performance measures appear to be the only type whose sensitivity varies by offline and 
online measures. One possible explanation would be that eye-tracking and physiology 
methods are primarily used in an online measurement technique whereas self-rating 
always uses the offline measure technique, it is reasonable to assume that they lack the 
sensitivity to online/offline measures.  
Performance and dual-task measures can be both online (e.g., response time) and 
offline (e.g., achievement) measures. However, it appears that while they are capable of 
both online/offline measures, they have primarily been implemented in a manner more 
consistent with offline measures. For instance, the reaction time outcomes were most 
often averaged over entire experimental conditions, which is more consistent with Xie 
and Salvendy’s (2000) construct of average load. When reaction time outcomes are 
applied in this manner, it makes it impossible to assess cognitive load at any singular 
point.   
Research Question 3: Is There a Difference in Measurement  
Sensitivity of Self-rating Scales That Utilize a Single Item  
or Multiple Items? 
 The self-rating questionnaire (Paas, 1992) has been widely used in cognitive load 
measurement. However, there is a lot of variability in terms of using the instrument. 
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Specifically, some use one item whereas others use all three items in cognitive load 
measures. Concerns have been raised in regard to the inconsistency in the use of self-
rating scales in cognitive load measurement (Zheng, Miller, Snelbecker, & Cohen, 2006). 
It is thus hypothesized that there is a difference in measurement sensitivity of self-rating 
scales that utilize a single item in contrast to multiple items. Nevertheless, the results 
failed to find a significant difference, and therefore failed to support the hypothesis. It 
should be noted that overall sensitivity for self-rating measures was quite low in 
comparison to eye-track and physiological measures. The low overall sensitivity of self-
ratings may explain the failure to observe a difference in load sensitivity between single- 
and multiple-item scales. 
Research Question 4: Is There a Significant Difference between the  
Sensitivity of Peak Load Measures versus Overall Load Measures? 
Finally, Research Question 4 examines the sensitivity of the type of cognitive 
load measures when considering peak load versus overall load measures. It was 
hypothesized that there is a significant difference in sensitivity between the cognitive 
load measure types in terms of peak load and overall load measures. Similar to 
Hypothesis 3, the study failed to find a significant result, which seems to suggest that 
there are no differences between peak and overall measures in relation to their sensitivity 
to cognitive load measure types. Both Xie and Salvendy (2000) and Cook, Zheng, and 
Blaz (2009) maintain that the cognitive load constructs vary according to specific facets 
such as peak and overall loads. This result did not confirm that concept.  
The failure to find a difference between peak and overall load (Hypothesis 4) 
seems to run counter to Xie and Salvendy’s (2000) framework of dynamic and static 
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facets of cognitive load. However, the results marginally pointed toward greater 
sensitivity for peak load measures. Thus, the nonsignificance may be explained by 
several reasons. First, the sample size of peak load measure studies was quite small (n = 
8). With a larger sample size of peak load measures the findings may differ. Second, the 
measures that Cook et al. (2009) propose to be capable of investigating peak load (e.g., 
heart rate and neuroimaging) were solely used to measure the overall or average load of a 
task condition. For example, heart rate measures were only used to compare the mean 
heart rate of the baseline condition to that of the experimental conditions. If the measures 
are utilized in a manner that assesses peak load, then the findings may also differ.  
Limitations of the Study 
By using the meta-analysis approach, the current study is constrained by certain 
limitations.  
Practicality of Measures 
Although the results of the study demonstrate the superiority of eye-track and 
physiological measures, practical issues may promote the use of less sensitive measures 
(e.g., self-rating, dual-task). For example, self-rating measures have been widely used 
due to their ease of use, low cost, and lack of intrusion into the learning task (Paas, 1992; 
Joseph, 2014). In contrast, eye-track and physiological measures often require hardware 
calibration (Johnson, Liu, Thomas, & Spencer, 2007) and involve higher implementation 
costs (Kumar, 2006). Thus, researchers will need to identify whether practical limitations 
preclude the implementation of eye tracking or physiological measures. 
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Qualitative Data  
Lipsey and Williams (2001) point out that descriptive, qualitative data obtained 
through means of interviews or surveys may not translate well into a meta-analysis 
review. Important considerations of research such as methodological quality, social 
context, and the complexity of the topic may be excluded due to the nature of meta-
analyses which solely focus on objective, quantitative data. 
 Concerning the lack of qualitative data, the current study does not preclude 
further research into the qualitative data analysis. The purpose of the study, examining 
the sensitivity of cognitive load measures, lends itself well to quantitative analysis. Great 
care has also been taken to include only experiments that are peer-reviewed and 
published in order to maintain a high level of methodological quality. Although the 
current study includes such variables as age and learning content in the analysis, it was 
limited to a finite number of study characteristics. More variables should be identified in 
order to examine their respective effects on cognitive load measures.   
Scope  
The data acquisition process was carried out only through online databases. No 
manual search was performed due to the lack of resources such as time. In an attempt to 
compensate for this limitation, a large number of publications were included in the 
analysis for each measure type. Also, more than one online search engine was used to 
broaden the scope of publications coded. 
 The current study was also limited in its scope to published and peer-reviewed 
research publications. Dissertations, theses, and experiments that were not published 
and/or peer reviewed were excluded from the analysis. Excluding said experiments may 
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leave out findings important to the study. It is suggested that future meta-analyses should 
consider including research that is not published and/or not peer reviewed (Field & 
Gillett, 2010; Duval & Tweedie, 2000).  
 In addition to the two limitations of scope listed above, the study did not include 
performance efficiency scores in the analysis. This measure type was excluded due to 
time constraints. Performance efficiency scores use both performance and self-rating 
measure types in a combined formula to investigate perceived difficulty in relation to 
achievement scores (Tuovinen & Paas, 2004; Paas & Merriënboer, 1993). It is 
recommended that future research consider including performance efficiency scores in 
order to examine their cognitive load sensitivity, especially in relation to study 
characteristics such as content area, sample age demographics, etc.  
According to Bennett (2001), missing data rates of 10%, or greater, may influence 
the finding of the study. Furthermore, Schafer (1999) maintains that a missing data rate 
below 5% is insignificant. There were two variables in the current study where data were 
absent. First, the variable “number of items” pertaining to self-rating scales was not 
reported in 3.5% (n = 9) of the 253 self-rating statistics. Second, 1.0% (n = 10) of the 
total 976 studies did not report data pertaining to sample age demographics. The observed 
missing data rates are well below the thresholds of 5-10% mentioned above. Although the 
low rates of missing data may not likely affect the outcomes, it is suggested that future 
meta-analysis may expand the scope of search to balance the number of effect sizes in 
each load type.  
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Sample Demographics Coding 
The variable of sample age demographics included two variables, namely age and 
education, to be subsumed into one coding category. Thus, it was not possible to attribute 
the effects to either factor individually. This limitation is directly related to the inherently 
confounded nature of age and education, and the lack of experiments controlling for 
either factor. Only a few experiments in the database specifically measured load in 
relation to age (see van Gerven, Paas, van Merriënboer, & Schmidt, 2004, 2006; 
Beckmann, 2010) and no experiments specifically measured load in relation to level of 
education. When experiments reported findings across various ages, the factor of 
education was either not reported or not controlled, thus confounding the ability to 
attribute the effects solely to age. Although both factors may influence load measurement 
sensitivity, it is not known to what degree age or education individually influence load 
sensitivity. Consequently, further research which controls for age and education, or vice 
versa, is needed to verify to what degree education and age individually influence load 
measurement sensitivity.  
Future Research 
Due to the limitations of the current study, there are still some issues that need to 
be examined.  
First, the current analysis was able to identify which measures significantly varied 
in relation to study characteristics such as content area. However, the analysis does not 
have the capacity to identify the content areas for which a measure is specifically 
suitable. Thus, more research is warranted in order to identify the specific content areas, 
sample age demographics, and research designs where measures are most sensitive and 




Next, the mapping (see Table 1) proposed by Cook et al. (2009) in reference to 
Xie and Salvendy’s (2000) framework still has not been sufficiently investigated. It 
appears that although the framework had been proposed years ago, not much research has 
been conducted that attempts to measure the dynamic facets of cognitive load. The 
current study found only peak and overall load techniques in the database, which are only 
a portion of the proposed framework. More specifically, the coding of the database 
resulted in finding only eight studies of 976 that were able to be categorized as peak load 
measures. The rest of the studies fell under the category of overall load due to the 
research design attempting to measure accumulated load. A proper analysis with a larger 
sample size of peak load measures could further the preliminary analysis performed in 
the current study. As it stands, the results are not conclusive concerning potential 
differences in peak and overall load. Consequently, it is suggested that research be 
carried out that better utilizes the various online measures in a manner that allows them to 
assess the dynamic changes of cognitive load throughout a task. 
  In summary, the results of the current study support the theory of Cook et al. 
(2009), which maintains that different load measures assess discrete constructs of 
cognitive load. More research is needed to verify the mapping of cognitive load measures 
to load constructs, but the current study has shown that measures do, in fact, vary in their 
sensitivity. The observed effect sizes demonstrated the superiority of eye-track and 
physiological measures. Furthermore, the measures are also mediated by study 





04/30/2014 “cognitive load measure physiological” 1981-2014 A1:7509 results 
05/01/2014 “cognitive load measure physiological” 1981-2014 A2: 7509 results 
05/03/2014 “cognitive load measure physiological” 1981-2014 A3: 7509 results 
05/10/2014 “cognitive load measure dual task” 1981-2014 B1: 8631 results 
05/17/2014 “cognitive load measure dual task” 1981-2014 B2: 8659 results 
05/24/2014 “cognitive load measure dual task” 1981-2014 B3: 8659 results 
05/26/2014 “cognitive load measure” 1981-2014 C1: 123 results 
05/31/2014 “cognitive load measure” 1981-2014 C2: 123 results 
06/07/2014 “cognitive load measure” 1981-2014 C3: 123 results 
“cognitive load performance” 1981-2014 D1: 203 results 
06/10/2014 “cognitive load measure eye track” 1981-2014 E1: 3010 results  
06/11/2014 “cognitive load measure eye track” 1981-2014 E2: 3010 results  
06/13/2014 “cognitive load measure eye track” 1981-2014 E3: 3010 results 
07/14/2014 “heart rate variability cognitive load” 1981-2014 F1: 7422 results 
07/15/2014  “heart rate variability cognitive load” 1981-2014 F2: 7422 results 
“pupil cognitive load” 1981-2014 G1: 10 results 
“physiological cognitive load” 1981-2014 H1: 6 results 
07/16/2014 “eye blink cognitive load” 1981-2014 J1: 1190 results 
03/15/2015 “Subjective Mental Workload” 1981-2015 K1: 61 results, filter: peer-reviewed 
“cognitive load pupil” 1981-2015 L1: 11 results, filter: peer-reviewed 
“cognitive task difficulty” 1981-2015 M1: 220 results, filter: peer-reviewed 
“overall cognitive load” 1981-2015 N1: 21 results, filter: peer-reviewed 
“cognitive load performance” 1981-2015 D2: 179 results, filter: peer-reviewed 
“cognitive load measurement” 1981-2015 O1: 28 results, filter: peer-reviewed 
“cognitive load measure split” 1981-2015 P1: 1994 results, filter: peer-reviewed 
“cognitive load measure integrated” 1981-2015 Q1: 6189 results, filter: peer-
reviewed 
“cognitive load problems” 1981-2015 R1: 77 results, filter: peer-reviewed 
“information processing load” 1981-2015 S1: 134 results, filter: peer-reviewed 





“cognitive load graphical” 1981-2015 U1: 4 results, filter: peer-reviewed 
“cognitive load evaluation” 1981-2015 V1: 13 results, filter: peer-reviewed 
“cognitive load comprehension” 1981-2015 W1: 23 results, filter: peer-reviewed 
3/16/2015 
 
 “cognitive” and “overload” 1981-2015: X1: 521 results, filter: peer-reviewed, full 
text 
“cognitive load” and “speech” 1981-2015: Y1: 136 results, filter: peer-reviewed 
“cognitive load multimedia” 1981-2015: Z1: 71 results, filter: peer-reviewed 













1=Dual Task: RT 
2= Dual Task: Completion Time 
3=Dual Task: Interval Error 
4=Dual Task Accuracy Score 
5=Perf. Accuracy Score 
6=Perf. Completion Time 
7=Performance: RT 
8=Self-Rating: Mental Effort 






15=Mean Pupil Size 
16=Peak Pupil Size 
17=Mean Heart Rate 
18=HRV: Interbeat Interval 
19=HRV: Low Frequency Band 
20=HRV: Mid Frequency Band 
21=HRV: High Frequency Band 
22=Systolic Blood Pressure 






3=Adults (Age 18+) 
ES (Effect Size) Direction 
1=Increase Cognitive Load 











1=1 Item Scale 
2=Multiple Item Scale 






 GENERAL CODEBOOK 
StudyID Code Subcode (n=) ESDirection ES Design Demographic Content On/Offline Peak/Overall 
1 1 1 24 1 3.9662 1 3 4 2 2 
2 1 1 24 1 3.5003 1 3 4 2 2 
3 1 1 24 1 0.9053 1 3 4 2 2 
4 1 1 24 1 0.6399 1 3 4 2 2 
5 1 1 96 1 0.57 2 3 4 2 2 
6 1 1 96 1 0.44 2 3 4 2 2 
7 1 1 112 1 0.05 2 3 4 2 2 
8 1 1 10 1 0.4289 1 3 1 2 2 
9 1 1 10 1 0.4123 1 3 3 2 2 
10 1 1 73 -1 0.3379 1 3 4 2 2 
11 1 1 56 1 0.57 1 3 3 2 2 
12 1 1 54 1 0.53 2 3 1 2 2 
13 1 1 54 1 0.25 1 3 1 2 2 
14 1 1 96 1 0.48 2 3 1 2 2 
15 1 1 96 1 0.0659 1 3 1 2 2 
16 1 1 24 -1 0.1267 2 1 1 2 2 
17 1 1 24 1 0.1072 1 1 1 2 2 
18 1 1 80 1 0.2089 2 3 2 2 2 
19 1 1 80 -1 0.0726 2 3 2 2 2 
20 1 1 10 1 0.4202 1 3 1 2 2 
21 1 1 10 1 0.3097 1 3 3 2 2 
22 1 1 36 1 0.2596 2 3 1 2 2 
23 1 1 33 -1 0.065 2 3 1 2 2 
24 1 1 27 1 0.273 1 
 
3 2 2 
25 1 1 27 1 0.2272 1 
 
3 2 2 
26 1 1 35 1 0.747 1 3 4 2 2 
27 1 1 35 1 0.736 1 3 4 2 2 
28 1 1 35 1 0.649 1 3 4 2 2 
29 1 1 35 1 0.589 1 3 4 2 2 
30 1 1 35 1 0.2364 1 3 5 2 2 
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StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
31 1 1 96 -1 0.17 1 3 1 2 2 
32 1 1 96 -1 0.09 1 3 1 2 2 
33 1 1 47 1 0.44 1 3 3 2 2 
34 1 1 47 1 0.03 2 3 3 2 2 
35 1 1 40 1 0.59 1 3 3 2 2 
36 1 1 40 1 0.06 2 3 3 2 2 
37 1 1 30 1 0.3191 1 3 5 2 2 
38 1 1 33 1 3.5863 1 3 4 2 2 
39 1 1 33 1 2.0737 1 3 4 2 2 
40 1 1 33 1 0.13 2 3 4 2 2 
41 1 1 46 1 0.67 1 3 5 2 2 
42 1 1 28 1 0.641 1 3 4 2 2 
43 1 1 28 1 0.16 1 3 4 2 2 
44 1 1 17 1 0.412 1 3 4 2 2 
45 1 1 17 1 0.059 1 3 4 2 2 
46 1 1 40 1 0.24 1 3 4 2 2 
47 1 1 18 1 0.754 1 3 3 2 2 
48 1 1 18 1 0.283 2 3 3 2 2 
49 1 1 18 1 0.102 1 3 3 2 2 
50 1 1 20 1 0.88 1 3 4 2 2 
51 1 1 20 1 0.62 1 3 4 2 2 
52 1 1 20 1 0.56 1 3 4 2 2 
53 1 1 24 1 0.88 1 3 4 2 2 
54 1 1 24 1 0.64 1 3 4 2 2 
55 1 1 24 1 0.18 1 3 4 2 2 
56 1 1 25 1 0.87 1 3 4 2 2 
57 1 1 25 1 0.49 1 3 4 2 2 
58 1 1 25 1 0.42 1 3 4 2 2 
59 1 1 10 1 0.901 1 3 4 2 2 
60 1 1 14 1 0.9 1 3 4 2 2 
61 1 1 13 1 0.928 1 3 4 2 2 
62 1 1 10 1 0.2459 1 3 4 2 2 
63 1 1 10 1 0.565 1 3 4 2 2 
64 1 1 20 -1 0.31 2 3 4 2 2 
65 1 1 98 1 0.21 2 3 5 2 2 
66 1 1 79 1 0.3 2 3 5 2 2 
67 1 1 21 1 0.5 1 3 4 2 2 
68 1 1 21 1 0.24 1 3 4 2 2 
69 1 1 24 1 0.44 1 3 4 2 2 
70 1 1 24 1 0.28 1 3 4 2 2 
71 1 1 25 1 0.6 1 3 4 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
73 1 1 21 1 0.37 1 3 4 2 2 
74 1 1 21 1 0.37 1 3 4 2 2 
75 1 1 24 1 0.68 1 3 4 2 2 
76 1 1 24 1 0.39 1 3 4 2 2 
77 1 1 115 1 0.17 2 3 4 2 2 
78 1 1 169 1 0.12 2 3 3 2 2 
79 1 1 169 1 0.02 2 3 3 2 2 
80 1 1 16 1 0.3248 1 3 4 2 2 
81 1 1 16 1 0.307 1 3 4 2 2 
82 1 1 26 1 0.4187 1 3 4 2 2 
83 1 1 26 1 0.41 1 3 4 2 2 
84 1 1 26 1 0.3969 1 3 4 2 2 
85 1 1 26 1 0.3901 1 3 4 2 2 
86 1 1 26 1 0.3874 1 3 4 2 2 
87 1 1 29 1 0.4186 1 3 4 2 2 
88 1 1 29 1 0.3929 1 3 4 2 2 
89 1 1 29 1 0.3877 1 3 4 2 2 
90 1 1 29 1 0.373 1 3 4 2 2 
91 1 1 29 1 0.3639 1 3 4 2 2 
92 1 1 18 1 0.4357 1 3 4 2 2 
93 1 1 18 1 0.4294 1 3 4 2 2 
94 1 1 18 1 0.371 1 3 4 2 2 
95 1 1 18 1 0.3387 1 3 4 2 2 
96 1 1 18 1 0.2516 1 3 4 2 2 
97 1 1 41 1 0.7656 2 3 3 2 2 
98 1 1 41 1 0.1121 2 3 3 2 2 
99 1 1 40 1 0.516 1 3 2 2 2 
100 1 1 40 1 0.0924 2 3 2 2 2 
101 1 1 40 1 0.0764 2 3 2 2 2 
102 1 1 40 1 0.0694 1 3 2 2 2 
103 1 1 71 1 0.4287 1 3 4 2 2 
104 1 1 71 1 0.3659 1 3 4 2 2 
105 1 1 71 1 0.1077 2 3 4 2 2 
106 1 1 16 1 1.1174 1 3 4 2 2 
107 1 1 16 1 0.9457 1 3 4 2 2 
108 1 1 24 1 0.49 1 3 3 2 2 
109 1 1 28 1 0.35 1 3 3 2 2 
110 1 1 47 1 0.3408 1 3 4 2 2 
111 1 1 40 1 0.2606 2 3 5 2 2 
112 1 1 40 1 0.1742 1 3 5 2 2 
113 1 1 40 1 0.0691 1 3 5 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
115 1 1 28 1 0.3 1 3 4 2 2 
116 1 1 28 -1 0.28 1 3 4 2 2 
117 1 1 28 1 0.1446 1 3 4 2 2 
118 1 1 27 -1 0.56 1 3 4 2 2 
119 1 1 27 1 0.43 1 3 4 2 2 
120 1 1 27 1 0.4 1 3 4 2 2 
121 1 1 27 1 0.32 1 3 4 2 2 
122 1 1 55 1 0.19 1 3 4 2 2 
123 1 1 55 1 0.0115 2 3 4 2 2 
124 1 1 40 -1 0.69 1 3 4 2 2 
125 1 1 40 1 0.46 1 3 4 2 2 
126 1 1 40 1 0.21 1 3 4 2 2 
127 1 1 40 1 0.076 1 3 4 2 2 
128 1 1 40 1 0.0562 1 3 4 2 2 
129 1 1 71 -1 0.14 1 3 4 2 2 
130 1 1 71 1 0.1143 1 3 4 2 2 
131 1 1 71 1 0.0963 1 3 4 2 2 
132 1 1 71 1 0.0799 1 3 4 2 2 
133 1 1 71 1 0.072 2 3 4 2 2 
134 1 1 71 1 0.0706 1 3 4 2 2 
135 1 1 71 1 0.0312 1 3 4 2 2 
136 1 1 20 1 0.73 1 3 4 2 2 
137 1 1 20 1 0.53 1 3 4 2 2 
138 1 1 19 1 3.8289 1 3 4 2 2 
139 1 1 19 1 2.9631 1 3 4 2 2 
140 1 1 12 1 1.9968 1 3 4 2 2 
141 1 1 12 1 1.3235 1 3 4 2 2 
142 1 1 48 -1 0.3602 1 3 4 2 2 
143 1 1 24 1 0.2636 1 3 4 2 2 
144 1 1 24 1 0.2517 1 3 4 2 2 
145 1 1 24 1 0.2389 1 3 4 2 2 
146 1 1 24 -1 0.3964 1 3 4 2 2 
147 1 1 24 1 0.2203 1 3 4 2 2 
148 1 1 24 1 0.1462 1 3 4 2 2 
149 1 1 24 1 0.0856 1 3 4 2 2 
150 1 1 9 1 0.2948 1 3 4 2 2 
151 1 1 24 1 0.3376 1 3 5 2 2 
152 1 1 16 1 0.401 1 3 5 2 2 
153 1 1 7 1 0.3911 1 3 4 2 2 
154 1 1 60 1 0.89 1 3 4 2 2 
155 1 1 60 1 0.72 1 3 4 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
157 1 1 96 1 0.11 2 3 5 2 2 
158 1 1 12 1 0.4049 1 3 4 2 2 
159 1 1 13 1 0.3973 1 3 4 2 2 
160 1 1 12 1 0.0425 1 3 4 2 2 
161 1 1 13 1 0.2927 1 3 4 2 2 
162 1 1 8 1 0.3922 1 3 4 2 2 
163 1 1 17 1 1.7183 1 3 5 1 2 
164 1 2 24 1 0.85 1 3 4 2 2 
165 1 2 39 1 6.2 2 1 1 2 2 
166 1 2 18 1 0.3441 1 1 5 2 2 
167 1 2 18 1 0.3325 1 1 5 2 2 
168 1 2 16 1 0.4538 1 3 4 2 2 
169 1 2 16 1 0.39 1 3 4 2 2 
170 1 2 24 1 0.63 1 3 3 2 2 
171 1 2 28 1 0.42 1 3 3 2 2 
172 1 2 12 1 0.513 1 3 5 2 2 
173 1 2 12 1 0.1109 1 3 5 2 2 
174 1 2 16 -1 0.1036 1 3 5 2 2 
175 1 2 16 1 0.0544 1 3 5 2 2 
176 1 3 30 1 0.3738 1 3 5 2 2 
177 1 3 30 1 0.3014 1 3 5 2 2 
178 1 3 30 1 0.8693 2 3 3 2 2 
179 1 3 30 1 0.3896 2 3 3 2 2 
180 1 4 24 1 0.19 1 3 4 2 2 
181 1 4 24 1 0.13 1 3 4 2 2 
182 1 4 96 1 0.29 2 3 4 2 2 
183 1 4 96 1 0.18 2 3 4 2 2 
184 1 4 112 1 0.28 2 3 4 2 2 
185 1 4 75 -1 0.3214 1 3 4 2 2 
186 1 4 75 -1 0.2898 1 3 4 2 2 
187 1 4 75 -1 0.2404 2 3 4 2 2 
188 1 4 75 -1 0.207 2 3 4 2 2 
189 1 4 75 -1 0.1862 2 3 4 2 2 
190 1 4 75 -1 0.1818 2 3 4 2 2 
191 1 4 75 -1 0.1807 2 3 4 2 2 
192 1 4 75 -1 0.1707 2 3 4 2 2 
193 1 4 73 -1 0.3444 1 3 4 2 2 
194 1 4 73 -1 0.3325 1 3 4 2 2 
195 1 4 73 -1 0.2309 2 3 4 2 2 
196 1 4 73 -1 0.2189 2 3 4 2 2 
197 1 4 30 -1 0.4288 1 3 5 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
199 1 4 42 1 0.3572 1 3 4 2 2 
200 1 4 24 -1 0.3354 2 1 1 2 2 
201 1 4 24 1 0.0466 1 1 1 2 2 
202 1 4 19 1 0.1918 1 2 2 2 2 
203 1 4 19 1 0.0639 1 2 2 2 2 
204 1 4 35 1 0.627 1 3 4 2 2 
205 1 4 35 1 0.6 1 3 4 2 2 
206 1 4 35 1 0.141 1 3 4 2 2 
207 1 4 35 1 0.14 1 3 4 2 2 
208 1 4 35 1 0.125 1 3 4 2 2 
209 1 4 35 1 0.114 1 3 4 2 2 
210 1 4 35 1 0.1054 1 3 4 2 2 
211 1 4 35 1 0.3179 1 3 5 2 2 
212 1 4 47 1 0.52 1 3 3 2 2 
213 1 4 40 1 0.39 1 3 3 2 2 
214 1 4 40 1 0.1 2 3 3 2 2 
215 1 4 33 1 1.6821 1 3 4 2 2 
216 1 4 33 1 1.6316 1 3 4 2 2 
217 1 4 33 1 0.15 2 3 4 2 2 
218 1 4 46 1 0.91 1 3 5 2 2 
219 1 4 46 1 0.81 1 3 5 2 2 
220 1 4 46 1 0.39 1 3 5 2 2 
221 1 4 28 1 0.33 1 3 4 2 2 
222 1 4 28 1 0.099 1 3 4 2 2 
223 1 4 17 1 0.007 1 3 4 2 2 
224 1 4 17 1 0.002 1 3 4 2 2 
225 1 4 35 1 0.23 2 3 4 2 2 
226 1 4 18 1 0.432 1 3 3 2 2 
227 1 4 18 1 0.139 2 3 3 2 2 
228 1 4 20 1 0.31 1 3 4 2 2 
229 1 4 20 1 0.23 1 3 4 2 2 
230 1 4 20 -1 0.22 1 3 4 2 2 
231 1 4 20 1 0.19 1 3 4 2 2 
232 1 4 24 -1 0.19 1 3 4 2 2 
233 1 4 25 1 0.13 1 3 4 2 2 
234 1 4 12 1 0.4433 1 3 5 2 2 
235 1 4 12 1 0.427 1 3 5 2 2 
236 1 4 64 1 0.82 1 3 4 2 2 
237 1 4 64 1 0.31 2 3 4 2 2 
238 1 4 10 1 0.255 1 3 4 2 2 
239 1 4 14 1 0.523 1 3 4 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
241 1 4 98 1 0.16 2 3 5 2 2 
242 1 4 79 1 0.35 2 3 5 2 2 
243 1 4 21 -1 0.19 1 3 4 2 2 
244 1 4 24 -1 0.37 1 3 4 2 2 
245 1 4 21 1 0.42 1 3 4 2 2 
246 1 4 21 -1 0.23 1 3 4 2 2 
247 1 4 115 1 0.28 2 3 4 2 2 
248 1 4 115 1 0.03 2 3 4 2 2 
249 1 4 91 1 0.3453 1 3 4 2 2 
250 1 4 91 1 0.2144 2 3 4 2 2 
251 1 4 169 1 0.23 2 3 3 2 2 
252 1 4 169 1 0.07 2 3 3 2 2 
253 1 4 169 1 0.02 2 3 3 2 2 
254 1 4 48 1 0.2473 2 3 5 2 2 
255 1 4 48 1 0.0761 2 3 5 2 2 
256 1 4 16 1 0.3883 1 3 4 2 2 
257 1 4 16 1 0.2451 1 3 4 2 2 
258 1 4 61 1 0.925 1 3 4 2 2 
259 1 4 61 1 0.896 1 3 4 2 2 
260 1 4 41 1 0.7144 2 3 3 2 2 
261 1 4 41 1 0.2947 2 3 3 2 2 
262 1 4 40 1 0.545 1 3 2 2 2 
263 1 4 40 1 0.387 1 3 2 2 2 
264 1 4 40 1 0.161 2 3 2 2 2 
265 1 4 40 1 0.0979 2 3 2 2 2 
266 1 4 18 1 0.2643 1 1 5 2 2 
267 1 4 71 1 0.2895 1 3 4 2 2 
268 1 4 71 1 0.1411 2 3 4 2 2 
269 1 4 16 1 1.1174 1 3 4 2 2 
270 1 4 24 1 0.84 1 3 3 2 2 
271 1 4 24 1 0.16 1 3 3 2 2 
272 1 4 28 1 0.82 1 3 3 2 2 
273 1 4 28 1 0.43 1 3 3 2 2 
274 1 4 28 1 0.41 1 3 3 2 2 
275 1 4 28 1 0.22 1 3 3 2 2 
276 1 4 28 1 0.16 1 3 3 2 2 
277 1 4 28 1 0.07 1 3 3 2 2 
278 1 4 32 -1 0.415 1 3 4 2 2 
279 1 4 20 1 0.93 1 3 4 2 2 
280 1 4 20 -1 0.696 1 3 4 2 2 
281 1 4 20 1 0.57 1 3 4 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
283 1 4 56 1 0.5243 1 3 5 2 2 
284 1 4 56 1 0.4743 1 3 5 2 2 
285 1 4 56 -1 0.3476 2 3 5 2 2 
286 1 4 15 1 0.4804 1 3 4 2 2 
287 1 4 18 1 0.45 1 3 5 2 2 
288 1 4 18 -1 0.32 1 3 5 2 2 
289 1 4 18 1 0.31 2 3 5 2 2 
290 1 4 18 1 0.26 1 3 5 2 2 
291 1 4 140 1 0.344 2 3 4 2 2 
292 1 4 120 1 0.1766 2 3 4 2 2 
293 1 4 140 1 0.0878 2 3 4 2 2 
294 1 4 30 1 0.6066 1 3 4 2 2 
295 1 4 20 -1 0.0559 1 3 4 2 2 
296 1 4 24 1 0.3853 1 3 5 2 2 
297 1 4 7 1 0.3528 1 3 4 2 2 
298 1 4 60 1 0.9 1 3 4 2 2 
299 1 4 60 1 0.73 1 3 4 2 2 
300 1 4 60 1 0.25 1 3 4 2 2 
301 1 4 60 1 0.09 2 3 4 2 2 
302 1 4 12 1 1.6792 1 3 5 2 2 
303 1 4 12 1 1.0293 1 3 5 2 2 
304 1 4 58 1 0.6842 2 2 5 2 2 
305 1 4 58 -1 0.0527 2 2 5 2 2 
306 1 4 192 1 0.19 2 3 5 2 2 
307 1 4 12 1 0.4247 1 3 5 2 2 
308 1 4 13 1 0.4132 1 3 4 2 2 
309 1 4 13 1 0.3314 1 3 4 2 2 
310 1 4 12 1 0.3301 1 3 4 2 2 
311 1 4 16 1 0.0679 1 3 5 2 2 
312 1 4 16 -1 0.0633 1 3 5 2 2 
313 1 4 96 -1 1.0027 2 2 1 2 2 
314 1 4 14 1 0.2932 1 3 5 2 2 
315 1 4 15 1 0.3442 1 3 5 2 2 
316 1 4 15 1 0.26 1 3 5 2 2 
317 1 4 30 1 0.149 1 3 4 2 2 
318 1 4 30 1 0.0433 1 3 4 2 2 
319 2 5 15 -1 0.3401 1 3 4 2 2 
320 2 5 15 -1 0.3299 1 3 4 2 2 
321 2 5 30 1 0.5268 2 3 5 2 2 
322 2 5 30 -1 0.3067 2 3 5 2 2 
323 2 5 86 -1 0.1482 2 3 1 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
325 2 5 97 -1 0.2768 2 3 1 2 2 
326 2 5 97 -1 0.0724 2 3 1 2 2 
327 2 5 30 -1 1.0874 2 3 1 2 2 
328 2 5 30 1 0.1962 2 3 1 2 2 
329 2 5 29 -1 1.1473 2 3 1 2 2 
330 2 5 29 1 0.3046 2 3 1 2 2 
331 2 5 90 -1 0.47 2 3 1 2 2 
332 2 5 90 -1 0.04 2 3 1 2 2 
333 2 5 62 -1 0.7 2 3 1 2 2 
334 2 5 62 1 0.15 2 3 1 2 2 
335 2 5 98 -1 0.5 2 3 1 2 2 
336 2 5 98 -1 0.23 2 3 1 2 2 
337 2 5 98 1 0.12 2 3 1 2 2 
338 2 5 98 1 0.05 2 3 1 2 2 
339 2 5 53 -1 0.4341 2 3 1 2 2 
340 2 5 53 -1 0.2256 2 3 1 2 2 
341 2 5 31 -1 0.71 2 3 1 2 2 
342 2 5 31 -1 0.3412 2 3 1 2 2 
343 2 5 30 -1 1.12 2 1 3 2 2 
344 2 5 30 1 0.5329 2 1 3 2 2 
345 2 5 40 -1 0.192 2 3 2 2 2 
346 2 5 40 -1 0.133 2 3 2 2 2 
347 2 5 40 -1 0.1235 2 3 2 2 2 
348 2 5 40 -1 0.0359 2 3 2 2 2 
349 2 5 26 -1 0.317 2 3 2 2 2 
350 2 5 26 -1 0.186 2 3 2 2 2 
351 2 5 26 -1 0.157 2 3 2 2 2 
352 2 5 26 -1 0.1342 2 3 2 2 2 
353 2 5 57 -1 0.411 2 3 1 2 2 
354 2 5 57 -1 0.242 2 3 1 2 2 
355 2 5 98 -1 0.179 2 3 1 2 2 
356 2 5 57 -1 0.153 2 3 1 2 2 
357 2 5 98 -1 0.146 2 3 1 2 2 
358 2 5 98 -1 0.14 2 3 1 2 2 
359 2 5 98 1 0.104 2 3 1 2 2 
360 2 5 98 1 0.092 2 3 1 2 2 
361 2 5 98 1 0.087 2 3 1 2 2 
362 2 5 98 -1 0.078 2 3 1 2 2 
363 2 5 98 1 0.047 2 3 1 2 2 
364 2 5 98 -1 0.038 2 3 1 2 2 
365 2 5 24 -1 0.5169 1 1 3 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
367 2 5 24 -1 0.325 1 1 3 2 2 
368 2 5 24 1 0.2757 1 1 3 2 2 
369 2 5 14 -1 0.5677 1 3 3 2 2 
370 2 5 14 1 0.5652 1 3 3 2 2 
371 2 5 56 1 1.5575 2 2 3 2 2 
372 2 5 56 -1 0.1406 2 2 3 2 2 
373 2 5 57 1 0.5538 2 2 3 2 2 
374 2 5 57 -1 0.395 2 2 3 2 2 
375 2 5 10 1 0.3261 1 2 2 2 2 
376 2 5 48 1 0.0157 2 2 2 2 2 
377 2 5 231 -1 0.47 1 3 4 2 2 
378 2 5 231 1 0.37 1 3 4 2 2 
379 2 5 231 1 0.35 2 3 4 2 2 
380 2 5 28 -1 0.3743 2 3 1 2 2 
381 2 5 28 -1 0.2419 2 3 1 2 2 
382 2 5 28 1 0.1249 2 3 1 2 2 
383 2 5 60 1 0.45 1  3 2 2 
384 2 5 24 1 0.1555 1 1 3 2 2 
385 2 5 30 1 0.4103 1 1 4 2 2 
386 2 5 30 1 0.1796 1 1 4 2 2 
387 2 5 25 1 0.187 1 1 4 2 2 
388 2 5 26 1 0.376 1 1 4 2 2 
389 2 5 26 1 0.1594 1 1 4 2 2 
390 2 5 28 1 0.1982 1 1 4 2 2 
391 2 5 28 1 0.172 1 1 4 2 2 
392 2 5 24 1 0.1752 1 3 3 2 2 
393 2 5 30 1 0.68 1 3 4 2 2 
394 2 5 30 1 0.091 2 3 4 2 2 
395 2 5 36 1 0.692 1 3 4 2 2 
396 2 5 36 1 0.051 2 3 4 2 2 
397 2 5 40 -1 0.12 2 3 1 2 2 
398 2 5 134 -1 0.2558 2 1 3 2 2 
399 2 5 134 1 0.1542 2 1 3 2 2 
400 2 5 126 -1 0.2959 2 2 3 2 2 
401 2 5 126 1 0.0381 2 2 3 2 2 
402 2 5 25 -1 0.3503 2 3 3 2 2 
403 2 5 25 -1 0.1948 2 3 3 2 2 
404 2 5 32 1 0.28 1 3 3 2 2 
405 2 5 26 -1 0.22 2 1 4 2 2 
406 2 5 24 -1 0.2 2 1 4 2 2 
407 2 5 24 -1 0.04 2 1 4 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
409 2 5 66 -1 0.386 2 1 4 2 2 
410 2 5 66 -1 0.004 2 1 4 2 2 
411 2 5 42 -1 0.164 2 1 1 2 2 
412 2 5 42 1 0.158 2 1 1 2 2 
413 2 5 30 1 0.4097 1 3 5 2 2 
414 2 5 30 1 0.3768 1 3 5 2 2 
415 2 5 42 -1 0.7139 2 2 2 2 2 
416 2 5 42 -1 0.5901 2 2 2 2 2 
417 2 5 42 1 0.1147 2 2 2 2 2 
418 2 5 26 -1 0.1746 2 2 2 2 2 
419 2 5 25 1 0.3243 1 3 4 2 2 
420 2 5 12 1 0.4359 1 3 5 2 2 
421 2 5 12 1 0.0698 1 3 5 2 2 
422 2 5 24 1 0.1468 1 3 2 2 2 
423 2 5 24 1 0.1134 1 3 4 2 2 
424 2 5 24 1 0.2018 1 3 4 2 2 
425 2 5 21 -1 0.34 1 3 4 2 2 
426 2 5 36 1 0.2662 1 3 4 2 2 
427 2 5 21 -1 0.24 1 3 4 2 2 
428 2 5 36 1 0.1962 1 3 4 2 2 
429 2 5 36 1 0.1835 2 3 4 2 2 
430 2 5 257 -1 1.62 2 2 1 2 2 
431 2 5 257 -1 0.55 2 2 1 2 2 
432 2 5 257 1 0.39 2 2 1 2 2 
433 2 5 257 -1 0.37 2 2 1 2 2 
434 2 5 257 1 0.29 2 2 1 2 2 
435 2 5 257 -1 0.25 2 2 1 2 2 
436 2 5 106 -1 0.1646 2 3 3 2 2 
437 2 5 106 -1 0.1492 2 3 3 2 2 
438 2 5 12 1 1.99 1 3 4 2 2 
439 2 5 12 1 0.37 1 3 4 2 2 
440 2 5 153 -1 0.18 2 2 1 2 2 
441 2 5 128 -1 0.01 2 2 1 2 2 
442 2 5 79 -1 0.1 2 2 3 2 2 
443 2 5 79 -1 0.09 2 2 3 2 2 
444 2 5 79 -1 0.08 2 2 3 2 2 
445 2 5 77 -1 0.08 2 2 3 2 2 
446 2 5 77 1 0.0775 2 2 3 2 2 
447 2 5 58 -1 3.8749 2 3 1 2 2 
448 2 5 57 -1 0.239 2 3 1 2 2 
449 2 5 34 -1 1.7059 2 3 3 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
451 2 5 20 -1 0.269 2 3 3 2 2 
452 2 5 20 -1 0.126 2 3 3 2 2 
453 2 5 29 -1 0.3136 1 2 1 2 2 
454 2 5 52 -1 0.1827 2 2 1 2 2 
455 2 5 100 -1 0.2028 2 2 1 2 2 
456 2 5 156 1 0.037 2 2 2 2 2 
457 2 5 156 1 0.034 2 2 2 2 2 
458 2 5 156 1 0.024 2 2 2 2 2 
459 2 5 117 -1 0.1762 2 3 1 2 2 
460 2 5 32 1 0.3522 1 3 4 2 2 
461 2 5 31 1 0.0744 2 3 4 2 2 
462 2 5 12 1 0.4128 1 3 4 2 2 
463 2 5 12 1 0.2781 1 3 4 2 2 
464 2 5 24 1 0.3485 1 3 4 2 2 
465 2 5 16 1 0.137 1 3 4 2 2 
466 2 6 30 -1 0.3625 2 3 5 2 2 
467 2 6 30 -1 0.2661 2 2 2 2 2 
468 2 6 30 -1 0.2482 2 2 2 2 2 
469 2 6 30 -1 0.192 2 2 2 2 2 
470 2 6 30 -1 0.2268 2 2 2 2 2 
471 2 6 30 -1 0.1801 2 2 2 2 2 
472 2 6 30 -1 0.1641 2 2 2 2 2 
473 2 6 40 -1 0.2486 2 2 2 2 2 
474 2 6 40 -1 0.2365 2 2 2 2 2 
475 2 6 40 -1 0.1496 2 2 2 2 2 
476 2 6 40 1 0.0827 2 2 2 2 2 
477 2 6 40 -1 0.2012 2 2 2 2 2 
478 2 6 40 -1 0.1762 2 2 2 2 2 
479 2 6 40 -1 0.1303 2 2 2 2 2 
480 2 6 40 -1 0.2768 2 1 2 2 2 
481 2 6 40 -1 0.2635 2 1 2 2 2 
482 2 6 40 -1 0.2201 2 1 2 2 2 
483 2 6 40 -1 0.1848 2 1 2 2 2 
484 2 6 40 -1 0.1792 2 1 2 2 2 
485 2 6 40 -1 0.1647 2 1 2 2 2 
486 2 6 20 -1 0.9994 2 1 2 2 2 
487 2 6 20 -1 0.4243 2 1 2 2 2 
488 2 6 20 -1 0.099 2 1 2 2 2 
489 2 6 91 -1 1.9318 2 3 5 2 2 
490 2 6 20 1 1.5462 2 3 1 2 2 
491 2 6 30 -1 2.7301 2 2 1 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
493 2 6 40 1 0.1 2  1 2 2 
494 2 6 32 -1 0.34 2 1 4 2 2 
495 2 6 32 -1 0.2 2 1 4 2 2 
496 2 6 20 1 0.3716 1 3 1 2 2 
497 2 6 45 -1 0.8325 1 2 2 2 2 
498 2 6 20 -1 0.6388 1 2 2 2 2 
499 2 6 45 -1 0.1871 2 1 2 2 2 
500 2 6 30 -1 0.7181 2 1 4 2 2 
501 2 6 30 -1 0.4649 2 1 4 2 2 
502 2 6 45 -1 0.165 2 1 4 2 2 
503 2 6 45 -1 0.1294 2 1 4 2 2 
504 2 6 45 -1 0.0255 2 1 4 2 2 
505 2 6 45 -1 0.0133 2 1 4 2 2 
506 2 6 20 -1 0.9994 2 1 4 2 2 
507 2 6 20 -1 0.9051 2 1 4 2 2 
508 2 6 30 -1 0.231 2 1 4 2 2 
509 2 6 30 -1 0.1936 2 1 4 2 2 
510 2 6 30 -1 0.0885 2 1 4 2 2 
511 2 6 30 -1 0.0469 2 1 4 2 2 
512 2 6 128 -1 0.06 2 2 1 2 2 
513 2 6 20 1 0.73 2 3 3 2 2 
514 2 6 20 1 0.49 2 3 3 2 2 
515 2 7 17 1 0.4117 1 3 3 2 2 
516 2 7 17 1 0.4016 1 3 3 2 2 
517 2 7 17 1 0.3836 1 3 3 2 2 
518 2 7 17 1 0.2394 1 3 3 2 2 
519 2 7 60 1 0.59 1 3 3 2 2 
520 2 7 32 1 0.59 1 3 3 2 2 
521 2 7 17 1 0.4262 1 3 3 2 2 
522 2 7 17 1 0.4055 1 3 3 2 2 
523 2 7 17 1 0.2989 1 3 3 2 2 
524 2 7 24 1 0.65 1 3 4 2 2 
525 2 7 24 1 0.4203 1 3 4 2 2 
526 2 7 24 1 0.4158 1 3 4 2 2 
527 2 7 24 1 0.4054 1 3 4 2 2 
528 2 7 24 1 0.3489 1 3 4 2 2 
529 2 7 24 1 0.3149 1 3 4 2 2 
530 2 7 24 1 2.3984 1 3 4 2 2 
531 2 7 21 1 0.5703 1 3 4 2 2 
532 2 7 15 1 0.4399 1 3 4 2 2 
533 2 7 21 1 0.26 1 3 4 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
535 2 7 21 1 0.1442 1 3 4 2 2 
536 2 7 21 1 0.1425 1 3 4 2 2 
537 2 7 15 1 0.1408 1 3 4 2 2 
538 2 7 15 1 0.1231 1 3 4 2 2 
539 2 7 36 1 0.2831 1 3 4 2 2 
540 2 7 36 1 0.032 2 3 4 2 2 
541 2 7 8 1 0.4425 1 3 4 2 2 
542 2 7 8 1 0.4021 1 3 4 2 2 
543 2 7 8 1 0.3889 1 3 4 2 2 
544 2 7 8 1 0.2597 1 3 4 2 2 
545 2 7 12 1 3.02 1 3 4 2 2 
546 2 7 12 1 1.23 1 3 4 2 2 
547 2 7 41 1 0.5222 2 3 1 2 2 
548 2 7 40 -1 0.4932 2 3 1 2 2 
549 2 7 101 -1 0.05 2 3 1 2 2 
550 2 7 121 -1 0.16 2 3 1 2 2 
551 2 7 66 -1 0.3 2 3 3 2 2 
552 2 7 32 1 0.4191 1 3 4 2 2 
553 3 8 54 1 0.25 2 3 1 2 2 
554 3 8 54 -1 0.0879 2 3 1 2 2 
555 3 8 96 1 0.35 2 3 1 2 2 
556 3 8 96 1 0.16 1 3 1 2 2 
557 3 8 91 -1 0.9687 2 3 5 2 2 
558 3 8 36 1 0.148 1 3 1 2 2 
559 3 8 93 1 0.1085 2 3 1 2 2 
560 3 8 93 1 0.0907 2 3 1 2 2 
561 3 8 30 1 1.4083 1 3 4 2 2 
562 3 8 30 1 0.3327 1 3 4 2 2 
563 3 8 30 -1 0.2674 1 3 4 2 2 
564 3 8 49 1 0.3911 1 3 1 2 2 
565 3 8 50 1 0.1798 1 3 1 2 2 
566 3 8 73 -1 0.43 2 3 1 2 2 
567 3 8 60 -1 1.095 2 3 2 2 2 
568 3 8 60 -1 0.9726 2 3 2 2 2 
569 3 8 60 -1 0.9174 2 3 2 2 2 
570 3 8 60 -1 0.3571 2 3 2 2 2 
571 3 8 154 1 0.315 1 3 1 2 2 
572 3 8 154 -1 0.016 2 3 1 2 2 
573 3 8 35 1 0.788 1 3 4 2 2 
574 3 8 35 1 0.32 1 3 4 2 2 
575 3 8 102 -1 0.08 2 2 1 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
577 3 8 87 1 0.01 2  1 2 2 
578 3 8 142 -1 0.02 2 2 1 2 2 
579 3 8 233 -1 0.799 2 2 1 2 2 
580 3 8 233 -1 0.459 2 2 1 2 2 
581 3 8 24 1 0.4327 1 3 3 2 2 
582 3 8 60 1 0.24 2 3 3 2 2 
583 3 8 60 1 0.06 2 3 3 2 2 
584 3 8 104 -1 0.87 2 3 2 2 2 
585 3 8 104 1 0.63 2 3 2 2 2 
586 3 8 20 1 0.2127 1 3 1 2 2 
587 3 8 5 -1 0.803 1 3 5 2 2 
588 3 8 88 -1 0.03 2 3 3 2 2 
589 3 8 142 1 0.54 1 3 1 2 2 
590 3 8 80 -1 2.6207 2 3 1 2 2 
591 3 8 80 -1 2.4483 2 3 1 2 2 
592 3 8 80 1 1.5172 2 3 1 2 2 
593 3 8 80 1 1.3448 2 3 1 2 2 
594 3 8 80 1 0.08 1 3 3 2 2 
595 3 8 80 1 0.08 1 3 3 2 2 
596 3 8 71 1 0.15 1 3 3 2 2 
597 3 8 35 1 0.1485 1 3 3 2 2 
598 3 8 36 -1 0.1239 2 3 3 2 2 
599 3 8 110 -1 0.0592 2 3 5 2 2 
600 3 8 110 -1 0.0452 2 3 5 2 2 
601 3 8 110 -1 0.0409 2 3 5 2 2 
602 3 8 110 -1 0.0217 2 3 5 2 2 
603 3 8 79 1 0.29 2 3 2 2 2 
604 3 8 58 1 0.4598 2 2 5 2 2 
605 3 8 58 1 0.1712 2 2 5 2 2 
606 3 8 119 1 0.075 2 3 5 2 2 
607 3 8 66 1 0.17 2 1 1 2 2 
608 3 8 169 1 0.3622 2 2 1 2 2 
609 3 8 42 -1 0.3264 2 2 2 2 2 
610 3 8 42 -1 0.0952 2 2 2 2 2 
611 3 8 26 -1 0.26 2 3 5 2 2 
612 3 8 69 1 0.157 2 3 5 2 2 
613 3 8 87 -1 0.1999 2 3 5 2 2 
614 3 8 94 -1 0.4 2 2 5 2 2 
615 3 8 58 -1 0.001 2 1 5 2 2 
616 3 8 35 -1 1.1457 2 3 5 2 2 
617 3 8 30 -1 0.7525 2 3 5 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
619 3 8 53 -1 0.174 2 3 3 2 2 
620 3 8 78 -1 0.04 2 3 1 2 2 
621 3 8 62 -1 0.0488 2 3 5 2 2 
622 3 8 137 1 0.43 2 3 1 2 2 
623 3 8 137 1 0.1969 2 3 1 2 2 
624 3 8 113 -1 0.7653 2 3 5 2 2 
625 3 8 113 -1 0.7317 2 3 5 2 2 
626 3 8 113 -1 0.4992 2 3 5 2 2 
627 3 8 113 -1 0.3323 2 3 5 2 2 
628 3 8 153 -1 0.44 2 2 1 2 2 
629 3 8 30 1 0.2522 2 3 2 2 2 
630 3 8 25 -1 0.5106 2 2 1 2 2 
631 3 8 25 1 0.3269 2 2 1 2 2 
632 3 8 25 -1 0.3233 2 2 1 2 2 
633 3 8 25 -1 0.034 2 2 1 2 2 
634 3 8 23 1 0.2413 2 3 4 2 2 
635 3 8 23 1 0.2049 1 3 4 2 2 
636 3 8 15 1 0.466 1 3 5 2 2 
637 3 8 30 1 0.1868 1 3 4 2 2 
638 3 8 30 1 0.1843 1 3 4 2 2 
639 3 8 30 1 0.0745 1 3 4 2 2 
640 3 8 30 1 0.3496 1 3 4 2 2 
641 3 8 8 1 0.2809 1 3 4 2 2 
642 3 8 145 1 0.1127 2 3 1 2 2 
643 3 8 145 1 0.078 2 3 1 2 2 
644 3 9 54 -1 0.1361 2 3 1 2 2 
645 3 9 96 1 0.064 2 3 1 2 2 
646 3 9 24 1 0.255 1 1 1 2 2 
647 3 9 24 -1 0.155 2 1 1 2 2 
648 3 9 80 -1 0.1477 2 3 2 2 2 
649 3 9 80 1 0.1142 2 3 2 2 2 
650 3 9 34 -1 0.2273 2 3 1 2 2 
651 3 9 16 -1 0.214 2 3 1 2 2 
652 3 9 59 -1 0.2337 2 3 2 2 2 
653 3 9 59 -1 0.1748 1 3 2 2 2 
654 3 9 38 1 0.1476 2 3 2 2 2 
655 3 9 30 1 1.129 2 3 1 2 2 
656 3 9 29 1 0.2526 2 3 1 2 2 
657 3 9 98 -1 0.07 2 3 1 2 2 
658 3 9 98 1 0.05 2 3 1 2 2 
659 3 9 53 -1 0.1233 2 3 1 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
661 3 9 20 -1 0.2785 2 2 2 2 2 
662 3 9 22 -1 0.9994 2 3 1 2 2 
663 3 9 22 -1 0.5955 2 3 1 2 2 
664 3 9 25 -1 0.7818 2 3 1 2 2 
665 3 9 25 -1 0.0338 2 3 1 2 2 
666 3 9 18 -1 0.5395 2 3 1 2 2 
667 3 9 18 -1 0.3108 2 3 1 2 2 
668 3 9 18 1 0.5375 2 3 1 2 2 
669 3 9 18 1 0.4984 2 3 1 2 2 
670 3 9 56 -1 0.3714 2 2 3 2 2 
671 3 9 56 1 0.137 2 2 3 2 2 
672 3 9 57 -1 0.4157 2 2 3 2 2 
673 3 9 57 1 0.0362 2 2 3 2 2 
674 3 9 36 -1 0.21 1 3 1 2 2 
675 3 9 60 1 0.9 1 2 2 2 2 
676 3 9 60 1 0.53 1 2 2 2 2 
677 3 9 60 1 0.2596 1 2 2 2 2 
678 3 9 53 1 0.67 1 2 2 2 2 
679 3 9 53 1 0.5 1 2 2 2 2 
680 3 9 53 1 0.05 1 2 2 2 2 
681 3 9 34 -1 0.7 2 2 2 2 2 
682 3 9 78 -1 0.8 2 2 2 2 2 
683 3 9 78 -1 0.6 2 2 2 2 2 
684 3 9 93 1 0.0355 2 3 1 2 2 
685 3 9 93 1 0.0461 2 3 1 2 2 
686 3 9 49 1 0.4005 1 3 1 2 2 
687 3 9 68 -1 0.42 2 3 1 2 2 
688 3 9 73 -1 0.117 2 3 1 2 2 
689 3 9 102 -1 0.07 2 2 1 2 2 
690 3 9 126 -1 0.1809 2 2 3 2 2 
691 3 9 126 1 0.1779 2 2 3 2 2 
692 3 9 30 1 0.393 1 3 5 2 2 
693 3 9 104 -1 0.57 2 3 2 2 2 
694 3 9 104 1 0.49 2 3 2 2 2 
695 3 9 5 -1 0.817 1 3 5 2 2 
696 3 9 88 1 0.077 1 3 3 2 2 
697 3 9 219 -1 0.076 2 3 1 2 2 
698 3 9 219 -1 0.046 2 3 1 2 2 
699 3 9 80 -1 2.119 2 3 1 2 2 
700 3 9 80 -1 1.8095 2 3 1 2 2 
701 3 9 80 1 0.4048 2 3 1 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
703 3 9 80 1 0.41 1 3 3 2 2 
704 3 9 80 1 0.1 1 3 3 2 2 
705 3 9 36 1 0.21 1 3 3 2 2 
706 3 9 35 -1 0.0997 1 3 3 2 2 
707 3 9 71 1 0.04 2 3 3 2 2 
708 3 9 41 -1 0.1259 2 2 1 2 2 
709 3 9 216 -1 0.13 2 3 1 2 2 
710 3 9 216 1 0.095 1 3 1 2 2 
711 3 9 74 -1 0.01 2 3 2 2 2 
712 3 9 74 -1 0.001 2 3 2 2 2 
713 3 9 110 -1 0.0926 2 3 5 2 2 
714 3 9 110 -1 0.0224 2 3 5 2 2 
715 3 9 79 1 0.2 2 3 2 2 2 
716 3 9 79 1 0.17 2 3 2 2 2 
717 3 9 66 1 0.29 2 1 1 2 2 
718 3 9 40 -1 0.3291 1 1 2 2 2 
719 3 9 36 -1 0.6799 2 3 3 2 2 
720 3 9 35 -1 0.4545 2 3 3 2 2 
721 3 9 35 -1 0.4207 2 3 3 2 2 
722 3 9 45 -1 0.3784 2 3 3 2 2 
723 3 9 46 -1 0.3 2 3 3 2 2 
724 3 9 36 -1 0.2579 2 3 3 2 2 
725 3 9 36 -1 0.2344 2 3 3 2 2 
726 3 9 35 -1 0.2109 2 3 3 2 2 
727 3 9 45 -1 0.1951 2 3 3 2 2 
728 3 9 46 -1 0.1472 2 3 3 2 2 
729 3 9 46 -1 0.1222 2 3 3 2 2 
730 3 9 45 -1 0.0462 2 3 3 2 2 
731 3 9 94 -1 0.17 2 2 5 2 2 
732 3 9 58 -1 0.404 2 1 5 2 2 
733 3 9 72 -1 0.0978 2 1 1 2 2 
734 3 9 44 1 0.3279 1 3 5 2 2 
735 3 9 788 -1 0.206 2 2 3 2 2 
736 3 9 73 -1 0.79 2 2 3 2 2 
737 3 9 54 1 0.2242 2 3 2 2 2 
738 3 9 54 1 0.0893 2 3 2 2 2 
739 3 9 54 -1 0.1961 2 2 2 2 2 
740 3 9 153 1 0.046 2 2 2 2 2 
741 3 9 49 -1 0.78 2 3 1 2 2 
742 3 9 55 -1 0.67 2 3 1 2 2 
743 3 9 132 1 0.056 2 3 1 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
745 3 9 96 1 0.3322 2 2 1 2 2 
746 3 9 31 1 0.4 1 3 5 2 2 
747 3 9 30 1 0.2724 1 3 4 2 2 
748 3 9 8 1 0.4115 1 3 4 2 2 
749 3 9 63 1 0.122 2 3 1 2 2 
750 3 10 26 1 1.02 2 3 1 2 2 
751 3 10 111 1 0.72 2 2 1 2 2 
752 3 10 111 -1 0.44 2 2 1 2 2 
753 3 10 80 1 0.78 2 3 5 2 2 
754 3 10 12 1 0.367 1 3 4 2 2 
755 3 10 12 1 0.3514 1 3 4 2 2 
756 3 10 12 1 0.2605 1 3 4 2 2 
757 3 10 66 -1 0.2472 1 3 3 2 2 
758 3 10 71 1 0.1236 1 3 3 2 2 
759 3 10 137 -1 0.033 2 3 3 2 2 
760 3 10 151 -1 0.1 2 3 3 2 2 
761 3 10 143 -1 0.12 2 3 3 2 2 
762 3 10 73 -1 0.12 2 3 1 2 2 
763 3 10 73 -1 0.07 2 3 1 2 2 
764 3 10 74 -1 0.17 2 3 2 2 2 
765 3 10 74 -1 0.045 2 3 2 2 2 
766 3 10 74 -1 0.038 2 3 2 2 2 
767 3 10 74 -1 0.004 2 3 2 2 2 
768 3 10 66 1 0.31 2 1 1 2 2 
769 3 10 137 -1 0.033 2 3 3 2 2 
770 3 10 91 -1 0.0654 2 2 1 2 2 
771 3 10 222 -1 1.5572 2 3 5 2 2 
772 3 10 186 -1 0.0704 2 3 3 2 2 
773 3 10 6 1 0.4374 1 3 4 2 2 
774 3 10 6 1 0.3652 1 3 4 2 2 
775 3 10 30 1 0.4037 1 3 4 2 2 
776 3 10 8 1 0.3662 1 3 4 2 2 
777 3 10 5 1 3.9867 1 3 5 2 2 
778 3 10 25 1 0.18 2 3 1 2 2 
779 3 11 10 1 0.3285 1 3 4 2 2 
780 3 11 35 1 0.4132 1 3 5 2 2 
781 3 11 60 1 0.2 2 3 3 2 2 
782 3 11 60 1 0.03 2 3 3 2 2 
783 3 11 24 1 0.223 1 3 5 2 2 
784 3 11 24 1 0.165 1 3 5 2 2 
785 3 11 12 1 0.4117 1 3 4 2 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
787 3 11 12 1 0.3495 1 3 4 2 2 
788 3 11 12 1 0.1485 1 3 4 2 2 
789 3 11 142 1 0.44 1 3 1 2 2 
790 3 11 142 1 0.43 1 3 1 2 2 
791 3 11 7 -1 0.3894 1 3 4 2 2 
792 3 11 7 1 0.3882 1 3 4 2 2 
793 3 11 32 -1 0.44 1 3 5 2 2 
794 3 11 32 -1 0.23 1 3 5 2 2 
795 3 11 116 1 0.4482 2 1 3 2 2 
796 3 11 108 1 0.4158 2 1 3 2 2 
797 3 11 41 -1 0.31 1 3 5 2 2 
798 3 11 6 1 0.385 1 3 4 2 2 
799 3 11 12 1 0.3846 1 3 4 2 2 
800 3 11 12 1 0.2639 1 3 4 2 2 
801 3 11 15 1 0.3632 1 3 5 2 2 
802 3 11 15 1 0.3119 1 3 5 2 2 
803 3 11 15 1 0.2571 1 3 5 2 2 
804 3 11 24 1 0.405 1 3 4 2 2 
805 3 11 12 1 0.9967 1 3 5 2 2 
806 4 12 9 1 0.4372 1 3 4 1 2 
807 4 12 9 1 0.3638 1 3 4 1 2 
808 4 12 9 1 0.1018 1 3 4 1 2 
809 4 12 24 1 0.1925 1 3 3 1 2 
810 4 12 24 1 0.0906 1 3 3 1 2 
811 4 12 7 1 0.4101 1 3 4 1 2 
812 4 12 7 1 0.3984 1 3 4 1 2 
813 4 12 17 1 0.1207 1 3 5 1 2 
814 4 12 11 1 0.03 1 3 4 1 2 
815 4 13 9 1 0.4379 1 3 4 1 2 
816 4 13 9 1 0.3711 1 3 4 1 2 
817 4 13 9 1 0.0961 1 3 4 1 2 
818 4 13 30 1 0.4293 1 3 5 1 2 
819 4 15 32 -1 0.1065 1  4 1 2 
820 4 15 33 1 0.3857 1 3 2 1 2 
821 4 15 37 1 1 1 3 4 1 2 
822 4 15 37 1 0.56 1 3 4 1 2 
823 4 15 9 1 0.3492 1 3 4 1 2 
824 4 15 9 1 0.276 1 3 4 1 2 
825 4 15 9 1 0.0056 1 3 4 1 2 
826 4 15 24 1 0.1736 1 3 3 1 2 
827 4 15 35 1 0.63 1 3 4 1 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
829 4 15 30 1 0.624 1 3 4 1 2 
830 4 15 30 1 0.272 1 3 4 1 2 
831 4 15 30 1 0.18 2 3 4 1 2 
832 4 15 30 1 0.004 2 3 4 1 2 
833 4 15 36 1 0.687 1 3 4 1 2 
834 4 15 36 1 0.575 1 3 4 1 2 
835 4 15 36 1 0.525 1 3 4 1 2 
836 4 15 36 1 0.289 1 3 4 1 2 
837 4 15 36 1 0.166 1 3 4 1 2 
838 4 15 36 1 0.007 1 3 4 1 2 
839 4 15 36 1 0.002 1 3 4 1 2 
840 4 15 36 1 0.002 1 3 4 1 2 
841 4 15 9 1 0.3932 1 3 3 1 2 
842 4 15 9 1 0.3548 1 3 3 1 2 
843 4 15 17 1 0.3794 1 3 3 1 2 
844 4 15 17 1 0.3505 1 3 3 1 2 
845 4 15 17 1 0.2351 1 3 3 1 2 
846 4 15 30 1 0.3452 1 3 5 1 2 
847 4 15 54 1 0.44 1 3 4 1 2 
848 4 15 32 1 0.3736 1 3 4 1 2 
849 4 15 32 1 0.3454 2 3 4 1 2 
850 4 15 32 1 0.1305 1 3 4 1 2 
851 4 15 32 1 0.0859 2 3 4 1 2 
852 4 15 48 -1 0.075 2 3 5 1 2 
853 4 15 12 1 0.4129 1 3 4 1 2 
854 4 15 12 1 0.3973 1 3 4 1 2 
855 4 15 12 1 0.4129 1 3 4 1 2 
856 4 15 24 1 0.3231 1 3 2 1 2 
857 4 15 24 1 0.2855 1 3 2 1 2 
858 4 15 24 -1 0.2717 1 3 2 1 2 
859 4 15 24 1 0.2321 1 3 4 1 2 
860 4 15 24 1 0.1945 1 3 4 1 2 
861 4 15 24 1 0.3327 1 3 4 1 2 
862 4 15 24 1 0.2454 1 3 4 1 2 
863 4 15 18 -1 0.291 1 3 4 1 2 
864 4 15 24 1 0.56 1 3 5 1 2 
865 4 15 24 1 0.4 1 3 5 1 2 
866 4 15 24 1 0.04 1 3 5 1 2 
867 4 15 11 1 0.11 1 3 4 1 2 
868 4 16 24 1 0.3383 1 3 3 1 1 
869 4 16 48 -1 0.068 2 3 5 1 1 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
871 4 16 12 1 0.6145 1 3 4 1 1 
872 4 16 12 1 0.621 1 3 4 1 1 
873 4 16 51 1 0.2 1 3 4 1 1 
874 4 16 22 1 0.7996 1 3 3 1 1 
875 4 16 23 1 0.5695 1 3 3 1 1 
876 5 17 30 1 0.8962 1 3 4 1 2 
877 5 17 30 1 0.3816 1 3 4 1 2 
878 5 17 30 1 0.2338 1 3 4 1 2 
879 5 17 30 1 0.1767 1 3 5 1 2 
880 5 17 31 -1 0.13 2 3 4 1 2 
881 5 17 7 1 0.4163 1 3 2 1 2 
882 5 17 7 1 0.3433 1 3 2 1 2 
883 5 17 40 1 0.4451 1 3 5 1 2 
884 5 17 11 1 0.3856 1 3 5 1 2 
885 5 17 11 1 0.2429 1 3 5 1 2 
886 5 17 12 1 0.1939 1 3 5 1 2 
887 5 17 12 1 0.1688 1 3 5 1 2 
888 5 17 15 1 0.3262 1 3 5 1 2 
889 5 17 24 1 0.1854 1 3 4 1 2 
890 5 17 12 1 1.7763 1 3 5 1 2 
891 5 17 12 1 0.9071 1 3 5 1 2 
892 5 17 31 1 0.43 1 3 5 1 2 
893 5 17 32 1 0.3312 1  2 1 2 
894 5 17 32 1 0.2074 1  2 1 2 
895 5 17 32 1 0.0944 1  2 1 2 
896 5 17 32 1 0.0311 1  2 1 2 
897 5 17 30 1 0.1841 1 3 4 1 2 
898 5 18 24 1 0.2251 1 3 5 1 2 
899 5 18 24 1 0.187 1 3 5 1 2 
900 5 18 48 1 0.1195 1 3 5 1 2 
901 5 18 8 1 0.415 1 3 4 1 2 
902 5 18 32 1 0.3152 1 3 4 1 2 
903 5 18 49 -1 0.1729 2 1 2 1 2 
904 5 18 45 1 0.52 1 3 4 1 2 
905 5 18 7 1 0.6126 1 3 5 1 2 
906 5 18 23 1 0.2934 1 3 4 1 2 
907 5 18 14 1 0.3578 1 3 5 1 2 
908 5 18 14 1 0.3528 1 3 5 1 2 
909 5 18 18 -1 0.1476 2 3 4 1 2 
910 5 19 32 1 0.8 1 3 4 1 2 
911 5 19 49 -1 0.0014 2 1 2 1 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
913 5 19 23 1 0.3951 1 3 4 1 2 
914 5 19 7 1 0.3741 1 3 2 1 2 
915 5 20 60 1 0.2628 2 3 2 1 2 
916 5 20 60 1 0.26 2 3 2 1 2 
917 5 20 60 1 0.165 2 3 2 1 2 
918 5 20 60 -1 0.0273 2 3 2 1 2 
919 5 20 8 1 0.3301 1 3 4 1 2 
920 5 20 32 1 0.68 1 3 4 1 2 
921 5 20 49 1 0.0698 2 1 2 1 2 
922 5 20 7 1 0.1832 1 3 5 1 2 
923 5 20 20 1 0.2575 1 3 4 1 2 
924 5 20 23 1 0.3792 1 3 4 1 2 
925 5 20 7 1 0.296 1 3 2 1 2 
926 5 20 65 1 0.29 2 3 4 1 2 
927 5 20 11 1 0.3116 1 3 5 1 2 
928 5 20 11 1 0.1835 1 3 5 1 2 
929 5 20 14 1 0.3132 1 3 5 1 2 
930 5 20 31 1 0.31 1 3 5 1 2 
931 5 20 16 1 0.2127 1 3 4 1 2 
932 5 20 30 1 0.0909 1 3 4 1 2 
933 5 20 18 -1 0.2403 2 3 4 1 2 
934 5 20 8 1 0.159 1 3 4 1 2 
935 5 20 5 1 2.2203 1 3 5 1 2 
936 5 21 32 1 0.52 1 3 4 1 2 
937 5 21 32 1 0.2077 2 3 4 1 2 
938 5 21 31 -1 0.1649 2 3 4 1 2 
939 5 21 49 1 0.2248 2 1 2 1 2 
940 5 21 7 1 0.602 1 3 5 1 2 
941 5 21 7 1 0.364 1 3 2 1 2 
942 5 21 65 1 0.39 2 3 4 1 2 
943 5 21 15 1 0.263 1 3 5 1 2 
944 5 21 11 1 0.1908 1 3 5 1 2 
945 5 21 11 1 0.1609 1 3 5 1 2 
946 5 21 14 1 0.2567 1 3 5 1 2 
947 5 21 18 1 0.0009 2 3 4 1 2 
948 5 22 31 -1 0.4044 2 3 4 1 2 
949 5 22 65 1 0.06 2 3 4 1 2 
950 5 22 40 1 0.4943 1 3 5 1 2 
951 5 22 15 1 0.489 1 3 5 1 2 
952 5 22 14 1 0.3541 1 3 5 1 2 
953 5 22 14 1 0.3111 1 3 5 1 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES 
955 5 22 12 1 0.5471 1 3 5 1 2 
956 5 22 18 1 0.1476 2 3 4 1 2 
957 5 23 31 -1 0.17 2 3 4 1 2 
958 5 23 40 1 0.6521 1 3 5 1 2 
959 5 23 14 1 0.3665 1 3 5 1 2 
960 5 23 14 1 0.3293 1 3 5 1 2 
961 5 23 18 1 0.22 2 3 4 1 2 
962 5 24 20 -1 1.4611 1 3 1 1 2 
963 5 24 20 -1 0.9357 1 3 1 1 2 
964 5 24 20 -1 0.9023 1 3 1 1 2 
965 5 24 15 1 2.467 1 3 5 1 2 
966 5 24 15 1 1.239 1 3 5 1 2 
967 5 24 15 1 0.8493 1 3 5 1 2 
968 5 24 15 1 0.816 1 3 5 1 2 
969 5 25 24 1 0.193 1 3 5 1 2 
970 5 25 24 1 0.177 1 3 5 1 2 
971 5 25 24 1 0.16 1 3 4 1 2 
972 5 25 5 1 0.658 1 3 5 1 2 
973 5 25 5 1 0.603 1 3 5 1 2 
974 5 25 35 1 0.42 1 3 4 1 2 
975 5 25 35 1 0.2652 2 3 4 1 2 












APPENDIX D  
SELF-RATING CODEBOOK 
StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES SRating 
553 3 54 1 0.25 1 592 3 80 1 1.5172 2 
554 3 54 -1 0.0879 1 593 3 80 1 1.3448 2 
555 3 96 1 0.35 1 594 3 80 1 0.08 2 
556 3 96 1 0.16 1 595 3 80 1 0.08 2 
557 3 91 -1 0.9687 1 596 3 71 1 0.15 1 
558 3 36 1 0.148 2 597 3 35 1 0.1485 1 
559 3 93 1 0.1085 1 598 3 36 -1 0.1239 1 
560 3 93 1 0.0907 1 599 3 110 -1 0.0592 1 
561 3 30 1 1.4083 1 600 3 110 -1 0.0452 1 
562 3 30 1 0.3327 1 601 3 110 -1 0.0409 1 
563 3 30 -1 0.2674 1 602 3 110 -1 0.0217 1 
564 3 49 1 0.3911 1 603 3 79 1 0.29 1 
565 3 50 1 0.1798 1 604 3 58 1 0.4598 1 
566 3 73 -1 0.43 1 605 3 58 1 0.1712 1 
567 3 60 -1 1.095 1 606 3 119 1 0.075 1 
568 3 60 -1 0.9726 1 607 3 66 1 0.17 2 
569 3 60 -1 0.9174 1 608 3 169 1 0.3622 1 
570 3 60 -1 0.3571 1 609 3 42 -1 0.3264 1 
571 3 154 1 0.315 1 610 3 42 -1 0.0952 1 
572 3 154 -1 0.016 1 611 3 26 -1 0.26 1 
573 3 35 1 0.788 1 612 3 69 1 0.157 1 
574 3 35 1 0.32 1 613 3 87 -1 0.1999 1 
575 3 102 -1 0.08 2 614 3 94 -1 0.4 1 
576 3 102 1 0.04 2 615 3 58 -1 0.001 1 
577 3 87 1 0.01 1 616 3 35 -1 1.1457 1 
578 3 142 -1 0.02 1 617 3 30 -1 0.7525 1 
579 3 233 -1 0.799 2 618 3 36 -1 0.3176 1 
580 3 233 -1 0.459 2 619 3 53 -1 0.174 1 
581 3 24 1 0.4327 1 620 3 78 -1 0.04  
582 3 60 1 0.24 1 621 3 62 -1 0.0488 1 
583 3 60 1 0.06 1 622 3 137 1 0.43 1 




StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES SRating 
585 3 104 1 0.63 1 624 3 113 -1 0.7653 1 
586 3 20 1 0.2127 1 625 3 113 -1 0.7317 1 
587 3 5 -1 0.803 1 626 3 113 -1 0.4992 1 
588 3 88 -1 0.03 1 627 3 113 -1 0.3323 1 
589 3 142 1 0.54 1 628 3 153 -1 0.44 2 
590 3 80 -1 2.6207 2 629 3 30 1 0.2522 1 
591 3 80 -1 2.4483 2 630 3 25 -1 0.5106 1 
630 3 25 -1 0.5106 1 673 3 57 1 0.0362 1 
631 3 25 1 0.3269 1 674 3 36 -1 0.21 2 
632 3 25 -1 0.3233 1 675 3 60 1 0.9 1 
633 3 25 -1 0.034 1 676 3 60 1 0.53 1 
636 3 15 1 0.466 1 677 3 60 1 0.2596 1 
637 3 30 1 0.1868 1 678 3 53 1 0.67 1 
638 3 30 1 0.1843 1 679 3 53 1 0.5 1 
639 3 30 1 0.0745 1 680 3 53 1 0.05 1 
640 3 30 1 0.3496 1 681 3 34 -1 0.7 1 
641 3 8 1 0.2809 1 682 3 78 -1 0.8 1 
642 3 145 1 0.1127 1 683 3 78 -1 0.6 1 
643 3 145 1 0.078 1 684 3 93 1 0.0355 1 
644 3 54 -1 0.1361 1 685 3 93 1 0.0461 1 
645 3 96 1 0.064 1 686 3 49 1 0.4005 1 
646 3 24 1 0.255 1 687 3 68 -1 0.42 1 
647 3 24 -1 0.155 1 688 3 73 -1 0.117 1 
648 3 80 -1 0.1477 1 689 3 102 -1 0.07 2 
649 3 80 1 0.1142 1 690 3 126 -1 0.1809 1 
650 3 34 -1 0.2273 1 691 3 126 1 0.1779 1 
651 3 16 -1 0.214 1 692 3 30 1 0.393 1 
652 3 59 -1 0.2337 1 693 3 104 -1 0.57 1 
653 3 59 -1 0.1748 1 694 3 104 1 0.49 1 
654 3 38 1 0.1476 1 695 3 5 -1 0.817 1 
655 3 30 1 1.129 1 696 3 88 1 0.077 1 
656 3 29 1 0.2526 1 697 3 219 -1 0.076 2 
657 3 98 -1 0.07 1 698 3 219 -1 0.046 2 
658 3 98 1 0.05 1 699 3 80 -1 2.119 2 
659 3 53 -1 0.1233 1 700 3 80 -1 1.8095 2 
660 3 31 1 0.1152 1 701 3 80 1 0.4048 2 
661 3 20 -1 0.2785 1 702 3 80 1 0.0952 2 
662 3 22 -1 0.9994 1 703 3 80 1 0.41 2 
663 3 22 -1 0.5955 1 704 3 80 1 0.1 2 
664 3 25 -1 0.7818 1 705 3 36 1 0.21 2 
665 3 25 -1 0.0338 1 706 3 35 -1 0.0997 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES SRating 
667 3 18 -1 0.3108 1 708 3 41 -1 0.1259 1 
668 3 18 1 0.5375 1 709 3 216 -1 0.13 1 
669 3 18 1 0.4984 1 710 3 216 1 0.095 1 
670 3 56 -1 0.3714 1 711 3 74 -1 0.01 2 
671 3 56 1 0.137 1 712 3 74 -1 0.001 2 
672 3 57 -1 0.4157 1 713 3 110 -1 0.0926 1 
1 3 57 1 0.0362  714 3 110 -1 0.0224 1 
715 3 79 1 0.2 1 757 3 66 -1 0.2472 2 
716 3 79 1 0.17 1 758 3 71 1 0.1236 2 
717 3 66 1 0.29 2 759 3 137 -1 0.033 2 
718 3 40 -1 0.3291 1 760 3 151 -1 0.1 2 
719 3 36 -1 0.6799 2 761 3 143 -1 0.12 2 
720 3 35 -1 0.4545 2 762 3 73 -1 0.12 2 
721 3 35 -1 0.4207 2 763 3 73 -1 0.07 2 
722 3 45 -1 0.3784 2 764 3 74 -1 0.17 2 
723 3 46 -1 0.3 2 765 3 74 -1 0.045 2 
724 3 36 -1 0.2579 2 766 3 74 -1 0.038 2 
725 3 36 -1 0.2344 2 767 3 74 -1 0.004 2 
726 3 35 -1 0.2109 2 768 3 66 1 0.31 2 
727 3 45 -1 0.1951 2 769 3 137 -1 0.033 2 
728 3 46 -1 0.1472 2 770 3 91 -1 0.0654 2 
729 3 46 -1 0.1222 2 771 3 222 -1 1.5572 2 
730 3 45 -1 0.0462 2 772 3 186 -1 0.0704 2 
731 3 94 -1 0.17 1 773 3 6 1 0.4374 2 
732 3 58 -1 0.404 1 774 3 6 1 0.3652 2 
733 3 72 -1 0.0978 1 775 3 30 1 0.4037 1 
734 3 44 1 0.3279 2 776 3 8 1 0.3662 1 
735 3 788 -1 0.206 1 777 3 5 1 3.9867 1 
736 3 73 -1 0.79 1 778 3 25 1 0.18 2 
737 3 54 1 0.2242 1 779 3 10 1 0.3285 2 
738 3 54 1 0.0893 1 780 3 35 1 0.4132 2 
739 3 54 -1 0.1961 1 781 3 60 1 0.2 2 
740 3 153 1 0.046 1 782 3 60 1 0.03 2 
741 3 49 -1 0.78 1 783 3 24 1 0.223 2 
742 3 55 -1 0.67 1 784 3 24 1 0.165 2 
743 3 132 1 0.056 2 785 3 12 1 0.4117 2 
744 3 96 1 1.0838 1 786 3 12 1 0.408 2 
745 3 96 1 0.3322 1 787 3 12 1 0.3495 2 
746 3 31 1 0.4 1 788 3 12 1 0.1485 2 
747 3 30 1 0.2724 1 789 3 142 1 0.44 2 
748 3 8 1 0.4115 1 790 3 142 1 0.43 2 





StudyID Code (n=) ESDirection ES SRating StudyID Code (n=) ESDirection ES SRating 
750 3 26 1 1.02 2 792 3 7 1 0.3882 2 
751 3 111 1 0.72 2 793 3 32 -1 0.44 2 
752 3 111 -1 0.44 2 794 3 32 -1 0.23 2 
753 3 80 1 0.78 2 795 3 116 1 0.4482 2 
754 3 12 1 0.367 2 796 3 108 1 0.4158 2 
755 3 12 1 0.3514 2 797 3 41 -1 0.31 2 
756 3 12 1 0.2605 2 798 3 6 1 0.385 2 
805 3 12 1 0.9967 2 
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